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ABSTRACT
The purpose of this study wags to f110.1om up teacher

graduates of a preservice field-based. program after 6ne to five years
of teaching. "Fiel6=Eased activities in the program involved Actual
teaching. for a period rang4g from one to five quarters, organized at
different levels--elementary, junior high, and senior,high schools,
and in different settings- -urban and suburban. The sample was
composed Of 86 graduates employed as full-time science teachets a

Ohio dpring 1974-75. Preservice data included each subject's score on
Science Classroom Activity Checklist: TeaOler's'Perception -(CACL:
TP), grade point average (prsprofessional, professional, and
cumulative). Inservice scores were collected by administering
instruments to the teachers, their students, and administrators. Data
analyis showed mo significant difference in changes of teachers'
views regarding the appropriate type of classroom activities. No
significant differences were found in the type of activities
implemented-by tpachers with 'one to five years of teaching
experience. Administrators. views regarding science teaching and
support given to science teachers was a strong independent predictor
vartgble. It appeared that the views ol..the graduates toward
inquiry-oriented teaching and the use,of such activities in the
classroda remained stable five years after graduation. (Authar)
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A AMLOW-UR STUDY FOR EVALUATION OF THE PRESERVICE

SECONDARY SCIENCE TEACHER EDUCATION PROGRAM

AT THE OHIO STATE UNIVERSITY

By.

Piyush Swami, Ph.D.

The'Ohio State University, 1975

Professor Stanley L. Helgeson, Adviser

The purpose of the study was to follow'upt6ather graduates

after one to five years of training in a preservice field-based

program. One of the main purposes of the program. was to prepare

science teachers who implement incidiry-oriented activities in their

e
classrooms. Field-based activities in preserviceprograms involving

actual teaching and other related experiences ranged from one
4

quarter, to five quarters in length. The preservice experiences were

organized at diffe t levels -- elementary, junior high, and senior

high schools, and in different settings -- urban and suburban.

Some of the major questions investigated were the study

of the changes in teachers' views, after preservice training, re-

garding the appropriateness of inquiry- oriented activities in

science classtooms, and the study of activities implemented by

.teachers with different lengths of teaching experience. A large
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number of independent variables' concerning characteristics 2

teachers, students, school administrators, and school setting

examined to discern some strong predictor variables.

t.

.0

. The sample was formed of 86 .former graduates with

science teaching positions in the state of Ohio Airing the 1974-75 0

school session. This number amounted to almost80 percent of all

- ,(

the graduates still teaching in the state. Data analyses on certain

preservice variables (for e*ample, grade point averageand similar

variables) for sample teachers and the rest of the graduates did

not reveal any significant differences within separate years of

ti graduation.

The inservice data were collected during the springof 1975
O

.from teachers, students in a single class taught by beach.pf the

sample teachers, and science supervisors or school administrators.

The instruments used were: Science Classroom Activity Checklist':

Teacher's Perceptions (SCACL:TP), Checklist for Assessment of

Science Teachers: Supervisor's Perceptions (CAST:SP), Checklist

for Assessment\21: Science Teachers: Pupil Perceptions ( CAST:PP),

Teacher's Questionnaire (T.Q.,), Student's Questionnaire (S.Q;),
. ,

Administrator's Questionnaire (A.Q.),and.Facilities Checklist

JF:C.). In addition, preservice scores on SCACL:TP were ob-

tained for each sample teacher from the old college records to

determine changes in the, views of teachers since the completion

, of theirpreservice program.

;,
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Results of the analysis, of variance showed:no significant

differences in changes,of science teachers' views regarding the

appropriate types of classroom activities-after one to four years

40,

of teaching experience. NO significant differences were found

, in the types of activities actually implemenped,in classroOgsby

..... . 4 Ir..;' 4..

teachers with one to five-years of teachingxpekienca.
!

',.

The statistical analysis of data on lil ifidependent

--variables by step-wise regression and faCtor analysis revealed
-

.,. -.
, .

certain variables which are strong predictors of t,TiCkers' view,?;_

: ;.,

on, and actual impleMentation of, appropriate types of activities'

in classrooms.

Teacher related variables included exposure to and attendance

at workshops related tolneWlyAeveloped inquiry-oriented curriculum

materials, feq.ing toyarcL clvss facilities, diversity n use of

inst.ructionaA techniques, teactier_pup1.1 relaiongiaps, a tacher's

personal. adjustment and sex(to favor females): student related

variables included liking for science course, last final grade in

science,g/ad liking f ents.

Administrator variables found to be strong predictors in-

*

cluded administrators' views on dealing with adolescents, diversity

of instructional strategies, type of encouragement and help given

teachers in the use of variety and balance in instructional

techniques. Situational variables included presende of basic

4
laboratory equipment:'physice facilities, laboratory assistants,

.0"
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'fewer periods for teaching per day,. modified 21)ass, and use of

newly developed curriculum materials.

An important finding of this study--14;7that students

generally liked inquiry-oriented teaching. Administrative support

for inquiry-oriented activities was considered essential for th

use by teachers.

In conclusion, an outcome of field-based programs such

as the one studied is the stability of the views of teachers and

their continued utilization of inquiry-oriented activities in

science classrooms five years after completion of preservice

twining.

4.
t 4.
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CHAPTER I

INTRODUCTION

The qUality of education in schools hinges primarily on the

quality of teachers. High lbvels of profesSional.co4etence of

teachersar4 crucial for the successful dissemination of human

knowledge from one generation to the next. The teaching of science

in this modern age, as is the case in many other fields, is ii re

than the diffusion of cognitive knowledge. It involves also the

affective and psychomotor development of learners.' The significance
e)

of the task for science teachers can be determined.easilyby the

magnitude of the application of scieptific training in everyone's

daily life.

. A careful study of the task of the preparation of sciencel

/

e.

teachers in colleges and universities must be given a high priority
,/ ..,1 .

to ensure the success of such an educational enterprise. It is

'through constant and regular evaluation and reevaluation that science

teachers will be able to receive an education that will enable them

to fulfill the expeCtations of a changing society.

The problems associated with the evaluation of teacher

education programs are di fficUlV to solve, as is characteristicof

the social sciences in general_. A lack.of complete understanding

1
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/e
about teaching and learning behavior presents an obstacle in the

2

development and implementation of a teacher educatisp progfam that ,

offers considerable certainty in'the preparation of effective

teachers. The subjective, aspects of a teacher's personality and

their relationship to student learning remain relatively unknown

areas in educational research and, consequently, in developing a

curric ulum scheme for strengthening teacher education. qualitative

t judgments are plentiful about wha t makes a !'good" teacher, yet they

lend little objective support for organizing a systematic program.

Maucker (1969) notes:

fr

We are quite content to rely on status mea ures which
reflect both selection and training, seldom do we seek
to isolate achieveMent which may legitimate) be con- .

sidered the result of specific educatidnal e periences
under our direction, rather than the result o previous
learning or general maturity. (p. 72) \

The National Council for the Accreditation of T acher

Education has clearly stated in its Standard 5.1 (1970) \h at'-

"the institution conducts a well-defined plan for evaluating the

teachers it prepares." (p. 12) In a .published report Brottman

(1972) presents the results of a survey of the programs of 9S

of the most innovative member institutions of the American

Association of Colleges for Teacher Education. Of these only 30

institutions based their programs .on some type of job analysis.

The remaining institutions were guided by ;tradition or the

experience of other institutions. This suggests a need for

more institutions to develop their programs to meet the changing
,

demands of the teaching profession.* A general lack of
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studies which were aimed at evaluation of the program was observed

. by Cyphert (1972) during the 1960,1s. An urgent need seems to

exist for continual experimentation in teacher education and for

gathering ,infortationlen what contributes to the preparation of

effective teachers.

Teacher'Education Program For Secondary School Science

Teachers at The Ohio State University
4

The Faculty of Science.a4d Mathematics Education at The''

Ohio State University has developed a field-based preservice

teacher education program for Preparing secondary school science

teachers. A detailed description of the-program is presented

in the Mission Statement, the Project Proposal, and in a

counseling notebook, all prepared by and available from the

Faculty of Science and Mathematics Education. Two'gther descriptions

of this program are presented by Mayer (1974) and Brown (1973). In

this section a brief description is included referring to tha

main features of the program pertinent to this study.

. The teach 'r education program currently provides an_

extended school-based experience to undergradua e and p t-degree

students. The graduates during the 1969-70 school year participated

in a two-quarter sequence (S1, S2,) in their senior year. A new

junior year component extending over three quarters (J1, J2, J3) was

added to the ongoing two-quarter senior year sequence.

During the transition years (1969-70,.1970-71, and 1971-72),
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.several different plans for the professional education component f

were offered simultaneously. These ranged from a two-qArter

school experience to five quarters. A complete stiritch-over .to a

0.749.4

five-quarteD sequence for tindergraduates was attained in the fall

E
of 1972. The post-degree students_ (post Baccalaureate or Master's)

returning for a degree in education spend at least three quarters

in the schools during the program.

Preservice students are provided experiences each quarter

in working with school students at various levels, in different

settings, and in different capacities. During the juni6r year

they work in junior high, elementary and senior high schools.

The range of experiences includes tutoring students on a one-to=

one basis, conducting instruction in small groups, and assisting

the regular clasvoom teachers.

During the first quarter in the senior year sequence (S1),

these students are assigned to junior or senior high .schools located

in inner city and suburban areas. They are required to sPend five

half-days each week working with the regdlar teachers in the schools,

during which time they conduct instruction independently as well

as assist the regular teachers in other classes. The final quarter

(S2) is'a regular student teaching quarter.

'1

Coordinated with the experiences in schools are regular

instructional classes and seminars on the university campus. Each

student is required to complete a large number of individualized



`t* 5

science laboratory activities designed td provide experience in the

use of science processes. A listing of the courses, and plan of the

program followed by the studentsmajding in different areas is

included in-Appendix E.

Two modifications made to the original five quarter'

sequence program,are an alternate experience (Sx) and an Earth

Science Research-Quaeter (ESRQ) or a Summer Field Experience

(SFE). The Sx quarter option was offered first during the 1973-74

school year. These students, who were assessed to be well-prepared

at the end of the juniot program, were givenA choice to do

full-time student teaching during their first quarter of the Senior

Project (51). The second quarter of the Senior Project was then

spent in alternate types of institutions related to education.

Examples of.this include the Ohio Historical Museum,the Center of

Science and Industry (a museum), and the Ohio Youth Commission

schools. The alternate experience, since the fir'st attempt, has,

however, been changed to an additional Optional experience to be

completed in the third quarter of the Senior Project.

The ESRQ program provides field-oriented research expe.rience

to mainly earth science education majors and some interested

biological science and comprehensive science majors. During the

spring quarter of each year the faculty organizes on-campus sessions

daily for a period of the first two to three weeks. The aim of
.

these sessions is to develop and orient field research skills ih

wt
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the students. During the next five or six weeks each student selects

an environment - related research problem and collects data in the

field as well as completes other related aspects. The quarter

concludes with a written and an oral report, of the project for

other members. Other features of this experience are the cooperation

from several different departments on the Campus and a full-time

commitment by the students to their, individual projects during

the ESRQ.

An underlying philosophy of the program is that science

should be taught in schools in a way that actively involves students

in learning. Ah .additional' significant feature of the program

is faculty contact with students over a period of about one and

a half years.- A concerted effort is made by thefdculty through

'numerous conferences, seminars and classroom discussions to

project and develop the philosophy of and techniques for inquiry-

oriented instruction.-

follows:

The general objectives of the program are summarized as

1. To 'develop the students' ability to utilize science

processes in investigations and to organize their instruction

around these prOcesses.

2. To develop an understanding of the interrelationships

of the science disciplines.

3. To"develOp teaching' skills, especia4,136 an abriliy to

use investigative or inquiry-oriented techl1q

,
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Statement of Problem

This study'is concerned with the evaluation.of the preservice

teacher education program for secondary science teachers at The Ohio

State University and how effective it is as_evidence'd by the per-

formance of its science teacher graduates' in implementing its

-objeCtives. Another dimension of the evaluation involves a follow-'

up of graduates from one to five years after their preservice

. ,

education to investigate the sustaining quality of their preservice

educatiOn at The Ohio State University whether the main

objectives stressed in the preservice education lriod continue to
+1,s

.

be reflected in the teacher's' performance in the classroom.

follows:

More specifically, the problem of this study stated as

to evaluate the effectiveness of the preservice secondary

science teacher education program at The Ohio StateOniversity.

Hypotheses

The following hypotheses are identified in relation to

the problem:''
/16'

HypotAsis 1. The secondary science teachers graduated from

The Ohio State University havenot,significantly changedir views

regarding appropriate types of'sciente Classroom activities during

their teaching careers in schools.
4

ti
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ypothEsis 2. Thereis no significant difference in the

types of sciences classroom activities used in the schools by

program graduates with different amounts of full-time teaching

experience.

Hypothesis 3. There is.no significant difference in the

types of science classroom activities used by prOgram graduates

employed 'in different types of schools.

,
rHypothesis 4. There is nrcisignificant difference in the

types of.science .clatsfoom activities used by .graduates with

different fields of their main instructional specialization.

Hypothesis 5. Thefe is no significant difference in .the

types of science classroom activities used by graduates wh,o

rqeeived their education in different versions of the preservice

teacher education program.

. Hypothesis 6. The types of science classroom activities
c

used by the program graduates in schools are not significantly

related to student characteristics.

Hypothesis 7. The types of_science classroom activities

used by the program graduate's in schools are not significantly'

related to teacher' characteristics.

Hypothesis 8. The types of science classroom activities

used by the program graduates in schools are not significantly

r
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related to situational variables present in their schools.

Hypothesis 9. The types of science classroom activities

used by, the program graduates in schools'are not significantly

related to the variables concerne'a with %he administration in

schools.

'Variables Studied

A list of the variables measured in this.study is given

below. The instruments used for the collection of data on each

variable is provided in parentheses.. The abbreviations used to

refer ,to the various instruments are identified as:

A.Q. Administrator's Questionnaire

A S.Q. .Student's Questionnaire

T.Q. ) Teacher's Questionnaire

P.C. Facilities Checklist

'

SCACU:TP Sciente Classroom Activities Checklist:

Teacher's Perceptions

CAST:SP Checklist for Assessment of Science Teachers:

Supervisor's Perceptions

CAST:PP' Checklist for Assessment of Science Teachers:

Pupil's Perceptions

Criterion Variables

1. Teacher's views regarding appropriate
A

.

classtoom'activitles

r.

V

(SCACL:TP) :



111 2. Type of science classroom activities

actualrly implemented

Student Characteristics

1. Age

2. Sex

3. Number of years of science

4. Future plans for pursuing a

science-related career

Is

5. PreVious grade in science

1

6. .Attitude toward the present course

7. Attitude toward the teacher

(CAST:PP,CAST:SP)

(S:Q.).

(SQ)

(SQ)

(S.Q.)

(SQ),

(SQ:)

(SQ)

I

10

J

/ -, . .

Teacher Characteristics

4.

1. Age (T.Q.)

_ 2. Sex (T.Q.) L

1 3. Teacher's personal adjustment
. (T.Q.)

4. Teacher,pupil relationship (CAST:SP,CAST:PP)

5. Total teaching experience (T.Q.)

6. Graduate degree (T.Q.)

7. Acceptance of'grading system (T.Q.)

8. Liking of 'classroom facilities (T.Q.)

S

.
I.

(

.4
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Situation Variables

11

,(F.C.)1. Physical facilities

2. Equipment and supplies (E.C.)

3. Number of students in'class (F.C.)

4. Level of the course (TQ)

5. Textbook materials N. (TQ)

Administrative Variables

1. Administrator's views toward
.

science teaching (A.Q.)

2. Administrator's views toward A
claisrooM discipline

A

3. Type of instructional guidance

and encouragement. (A.Q.)

4. Administ.rator'S views toward.

teacher's role in dealing with adolescents

Importance of the Study t.

Two separate college-wide follow-up srudies (1974)

were conducted at The Ohio Ste University with a sample

selected from tilt graduates of the years. 1971, 1972 and 1973.

These studies included teacher education graduates from nearly 19

areas. The first study was conducted by the Educational Personnel

Placement office. It involved sending a four-page questionnaire

z--

to 10"percent of the graduates. The return was only 44 percent.

#,
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The other study concentrated on gathering formation on

the problems of teachers in schools. The Teacher Problems Check List

was developed and sent to graduates currently teaching in Ohio. The

'sample included 29 science teachers from a total of 200 science

education graduates in the three years. The results of these

studies are not completely analyzed and reported at the time of

this writing

The Faculty of Science and Mathematics Education has

completed several studies-to evaluate the effectiveness of the

.

' undergraduate science education program. These studies. were

Conducted by Sagness (1970), Brewington (1971), CignetO. (1971),

Brown (1972), and Lucy (1972).

Sagness (1970) reported that the preservi,Ce teachers

involved in early school experience (Senior Project) in urban

and suburban settings showed greater knowledge of culturally

deprived students than did the candidates in the conventional

program without early school experiences. Brown (1972) reported

that the experiences in the Senior °Project were responsible for

the use of significantly more activities in classrooms by the

participants than the preservice teachers in a traditional program.

In follow-up studies Brewington (1971) and Cignetti (1971) .

reported that the science teachers who. were trained in the field-

based program conducted more inquiry- oriented teaching activities

,/
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than other comparable teachers' groups. Both investigators

conducted tHeir studies during the first'year of full=time

teaching assignments for the program graduates. The comparison

groups were chosen from the graduates of the conventional

programs of The Ohio State University and other universities.

Lucy (1972) reported that the laborato?y activities which

formed a part of the secondary science teacher education program

resulted in the better understanding of the natur. of science

by the participants. A detailed description of these studies

is included in the chapter on the review of the literature.

There is an ample amount of research evidence available.

(described inChapter II) on the success of teacher education

programsduring student teaching or the firSt year of teaching.

It should be of tremendous significance to evaluate the performance

of teachers after a few years of teaching experience. The inves-

tigator cpnsiders that the evaluation of the performance of science

teachers trained in a field-based teacher education program, as

implemented at The Ohio State University, after One to five years

of teaching experience, may provide significant information about

the stability effects of such programs. Because of the work

already completed by other investigators, Brown (1972), Sagness

(1970), Brewington (1971),'and Cignetti (1971), it should'be of

interest to enlarge and build

from other studi

ti

on the baseline data obtained

32
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1. Preservice teachers. This term applies to any

Definition of Terms

t....,

secondary school science education student in the professional

division of the College of Education at The Ohio State University,

2. Preservice education program. This is the teacher

education program and its various versions fOr the preparation of

secondary school science teachers and conducted by the Faculty of

Science and Mathematics Education at The Ohid State University.

3. Inservice teacher. The term is applied to a ful,l-time

science teacher employed in a secondary school after certification

'requirements were completed at The Ohio State University.

4. Field-based teacher education program. The term

designates a preservice program providing a greater variety of

teaching and other experiences in schools of different settings.

' Such'dprogram extends beyond one quarter of professional

education.

5. Supervisor/Administrator. This term refers to a school

principal, vice-principal or adesignated department chairperson

responsible for supervising the science teacher directly. 0,

0.



Procedure

Population and Sample

The population for the empirical phase of this study con-

sisted of certified secondary science teachers who graduated from

The aid State University (Faculty of Science and Mathematics

Education) during the period 1969-70 through 1973-74. At least

five different versions of preservice teacher education programs

for secondary science teachers were implemented at some time during

this period. One of the principal differences among these programs

was the length of involvement of candidates w!th the schools in

the Columbus area.

15

/,

--,---:-. -'---c,

These programs were: .',.*:-.;',.--.

::.::: :::-,,'..

%Senior Project -- two quartel-s, SI, S2, in:Ohobls .- ..........
,: ..--..,,,,

..

,

Junior and Senior ect -- five quar;:ers , '41, j2," j3, Si, S2,

in schools .. t

-::.

Alternate Exper ence --.five quartets, J1, J2; 'J3, S2, Sx
. .A..

Program for earth ssnce majorsfqSRQ or SFE =It at least

four quarters in schools and an additional quarter in field -based

research experience
a

Post-Degree -- three quarters, PDI, 01)2, PD3, in schools

A sample'of 94 teachers in the state of Ohio was selected

: :-T7:*;:.'":
:

0 I v.iht: .
0:

°

from this population, representing each of the above-mentioned prbogroi-,-:,

The sample was fOrmed on the basis of the approval received from
,,pO.

e-

%;



the_school administrators and the individual teachers for parti-

cipation in the study. A total of 106 graduates were located as

full-time science teachers in Ohio during the 1974-75 school year.

The contacts were established with the school administrators and

then with the teachers. 'The majority of them expressed a willing-

ness to participate in the study. Negative responses were received

from six teachers and two administrators (responsible for another

six teachers).

Sources of Data

The dtta.used in this study were,obtained by using

questionnaires, checklists, and through personal interviews.

The paper and pbncil type of instruments was completed by the

teachers, the pupils, and the school administrators.

Teacher Data

The data collected from the teachers included their pre-

service and inservice data. A checklist' was completed by the

majority of the sample teacherg during their preservice training.

The same checklist was administered again in the spring of 1975.

The informatpn was obtained from the scores on this checklist

about the teacher's perceptions of the appropriate type, of

classroom activities. Andther checklist and a questionnaire

were completed in the spring of 1975 regarding the science

facilities available in the schools, and necessary biographiCal

information.

16
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These instruments were:

1. Science Classroom Activity Checklist: Teacher's Per-

ceptions (SCACL:TP) administered during the preservice training

and the spring of 1975.

2. facilities Checklist.

o

3. Teacher's Questionnaire.

The Science Classroom Activity Checklist: Teacher's Per-
4

ceptions was developed by Sagness (1970) at The Ohio State

University from a similar .form used by Kochendorger (1967).

Student Data

The students in a single science classroom taught by the

sample teachers completed w checklist. The checklist was con-

cerned with their perceptions of the t pe of activities used by

the teachers and the teacher-pupil ationship.

A second instrument included a biographical questionnaire..

These instruments were:

1. Checklist fol Assessment of 'Science Teachers: Pupil's

4116 Perceptions (CAST:PP).

2. Student Questionnaire.

I

17
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Administrator Data
18

4
The school principal, vice - principal or science department

chairman completed a checklist and a questionnaire. Tfle checklist

was similar to the one used by the classroom student except for

an additional aspect. The scores on the checklist were reflective

of their perceptions regarding the type of classroom activities

used, teacher pupil relationship, and the teacher's personal adjust-

t

ment. The questionnaire provided the information on the adminis-

trator's views regarding science teaching, his role in providing

instructional guidance and in dealing with addlescents.

-

These instruments were:

1. Checklist for Assessmentof Science Teachers:

Supervisor's Perceptions (CAST:SP).

2. Administrator's Questionnaire.

Both forms, the student's and the supervisor's, of the

,'Checklist for Assessment of Science Teachers, were prepared by

Brown (1972) at The OhieState University. The two sub-sections

relating to teacher-pupil relationship and the teacher's personal

adjustment were taken from the rating scale developed by Leeds and

Williamson (1956) and used by Howe (1964, p. 91).

The investigator visited each sChOol to conduct short

non-structured interviews with the adtinistrators and teachers

to discuss their impressions of the program -and any special con-

ditions for teaching science in their schoolS. %

Sy
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Administration of Instruments

1

The checklist (SCACL:TP) was administered by a faculty

member during the preservice program. Of the sample teachers, 6p'

completed this checklist. However, there were another 28 sample

teachers who either did not c3mplete it or their scores were not

available in the office files.

The other instruments for teachers and students were

,delivered by the investigator during his visits to 29 teachers

in 27 schools. The materials were sent by mail to all other

teacher. The administration of the instruments was limited

to a four-week period from April 21, 1975, through May 16, 1975.

'
The materials for the administrators were delivered by

the investigator ddring his visits to 18 schools. The others

. were sent by mail.
)

Approximately 50 teachers lefurned the completed

instruments to the investigator during his visits to the schools.

Others sent them by inail. The loss in the mail amounted to a
)

total of four sets of data.

Analyses of the Data

1

)

Data from the various sources were trans4rred on unisort

analysis cards. The techniques for the analyses of data included

t

,
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multivariate analysis, analysis of variance, stepwise multiple

regression and factor analysis. Item analyses were performed on

the. three checklists by using FORTAP (RAVE) and STATPACK programs.

The analyses were performed at the Baker:Systems Engineering

facilities of The Ohio State University.

D

Assumptions

1. The preservice scores obtained on Science Classroom

Checklist: Teacher's Perceptions (SCACL:TP) are valid up to five

years after administration for making comparisons.

,.

2. The paper and pencil instruments measure the different

constructs that they claim to measure.

61'.
3. The SCACL:TP and Checklist for Assessment of Science.

Teachers (CAST) assess the activities and practices which con-
.

.-,
...

tribute to the positive implementation of contemporary objectives.

for science education aI outlined in the secondary teacher

education program at The Ohio State University.

,..

4. The instruments ,are valid for use in the study re-

gardless of geographic location, socio-economic level of the
.r.

,

community, and the different types of science courses 'taught in

schools.. '

I

20
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Limitations

1. The instruments were administered by different

teachers.
t.

2. The experiences constituting the preservice programs

included some unique'as well as some common experiences for different

sample teachers..

-31 The results of this study can be generalized only

to the extent that the sample and program characteristics

resemble other populations and other programs.

Delimitations

1. The sample was formed from the full-time science

teachers eqloyed in the state of Ohio the year 1974-75.

.2. The administration of the instruments was com-

pletedmithin a period of four weeks. The actual time and

the dates,Phowever, were flexible for different sample

schools.

3, Learning outcomes of students taught by sample

teachers were not determined.

4. The selection of sample t7chers was based

primarily on their availability and willingness to participate.

f
A

4
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S. The criterion variables (type of classroom activities)

included in the study reflected only a part of the-content stressed

in'the pre'ervice program. EffecX8 of other aspects, such as,.
. %,

experience in two or more cultural settings, were not
.

to be

assessed. .

4".

s.
C.0
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CHAPTER II

REVIEW OF THE LITERATURE

This chapter presents a review of the literature related

to the following major areas:

1. Selected independent variables in teacher education.

2. Follow-up studies of teacher education' programs.
11

3. Research related to the preservice program at The

-Ohio State University.

Selected Independent Variables in Teacher Education

Teaching-learning is a complex process. The participants

. in this process, a teacher and a learner, bring to a classroom

their own personality characteristics, unique motivations, and

expectations. It, is easy to.decide on rational statements

about what a learner and a:teacher should do in the cla,ssroom.

Pt is exceedingly difficult, if not impossible, to block their

unique personality characteristics from playing their role in it

In addition, availability of material s and physical facilities

influence the performance of the teacher as well as the learner.

This section is ddvoted to the study of selected

variables which are shown to be related to4the teacher.'s

23
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effectiveness in the classroom. The list of variables discussed

is selected on the basis of its direct relevance to this study.

These are divided into four different variable categories related-
.

to teacher, student, administrator and situational characteristics.

Teacher Related Variables

A large number of teacher characteristics and their relation-

ship tothe te-a-CherTs effectiveness in the.clZsroom is reviewed

by Howe (1964), Balzer, Evans and Blosser (1973), and Peck. and

Tucker (1973). A few of the characteristics relevant to this

study are included in the present review. The characteristics

are divided into: Teacher's background, age, sex,, and experience;*

teacher's experience with ne'w curriculum materials; and teacher

pupil%relationships and teacher's personal adjustment.

1. Background, age, sex, and experience. One of the

earliest-attempts to investigate this topic was made in 1925 by
l

'Hughes and reported later (1971). His study was to determine

if the preparation of physics teachers and the I.Q's of the

students in each teacher's class were factors which condition

-the achievement of pupils. The sample included about 1,600

students and 30 physics teachers in 29 high schOols. The students

were tested for achievement in physics and the teachers were

asked to provide information on their college training in physics .

land in education as well as on their teaching experience. As

a part of this study 100 more physics teachers were studied for

/13
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their preparation in teaching physics and their teaching

experience.

The researcher reported that when student achievement was

studied inschOols fairly comparable in all factors, except in

the preparation of the teacher in college physics, higher

achievement scores were obtained by those taught by .college

physics __majors than non-physics majors. Student 4.q.'s were

considered an impoitant factor for achievement in physics. 'The

scores of girls were significantly lower than those of boys on

the achievement tests of Mechanics and Heat, and EleCtricitk and

Magnetism., Both groups were not, significantly different on the

tests on Light and Sound. Hughes made the statement, "As physics

is nbw taught, a required subject for girls, which is the case

in many schools, it seems unjustifiable." (p. 255)

Davis (1952, 1954) submitted a prelithinary list of teacher

factorg to all members of the National Association for Research in

Teaching, to a selected sample of the Natibhal Science Teachers

Associ&tion, and to random samples of the American Association of

School Administrators and the National, Association of Secondary

School Principals. These groups rated the factors included on

the list. A final list of 17 factors was compiled from this.

Some of the factors included were:

A. Other factors being equal, effective learning

is more likely to occur when a teacher has a broad

411
background of knowledge in the particular science he

114
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is teaching as well as in related areas.

B. Other factors being equal, effective learining

is more likely to occur when the teacher has a functional

knowledge of how children develop how learning

takes place.

C. Other factors being equal, effective learning

is more likely to occur if theteacher knows about,

understands, and uses a variety of methods of instruction

as opposed to ex-ciu-Si-ve-tiSe ofone or-two methods., -,

D. Other factors being equal, learning will proceed

more effectively when considerable attention is given to

problem solving, development of critical thinking, and

serious attitudes.

E. Other factors being equal,. learning will proceed

more effectively whet the teacher has established a

rapport with the learners and when the learners believe

that the teacher is well-informed and effective.

Furthet, Davis (1952) ,studied the characteristic's of the

most effective science teachers. The following findings were

reported:

A. Most science teachers rated as excellent were

declared excellent in subject Otter.

B. Competence in methodology appears to be closely

related to competence in teaching.

C. Rapport with students is directly related to

teaching effectiveness.

26
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Anderson (1949) conducted a studyin the biology and

chemistry classrooms of 56 high'schools in.Minnesota during the
4

1946-47 school year. The students were administered Otis Mentei

. .

Agility Tests and pre- and post-tests of state examinations in
.

biology and chemistry. The data were gathered from the teachers

by administering to them a-test and a questionnaire to find out

their understanding of the scientific method,' their background,

their teaching practices, and their teaching responsibilities.
.414.

F tests were 'calculated, holding the I.Q. score

scores' constant.

pre-test

dr
-

No significant differences in student achievethent were

found in classrooms taught by teachers .vith 46 or more hours of

preparation in biology compared to teachers with 16 hours or

less, teachers with six preparations compared to those with one

or two preparations, or teachers with high or low scores on the

scientific method test.

.\

Student achievement was higher in, biology in classes

taught by.teachers with \77 or more hours in all sciences 'compared

to those with 32 hours or less, teachers with a Master's degree

compared to those with no Masker's degree, teachers providing for

60 or more hours of laboratory wbrk per yer compared to those.

receiving 12 or less hours laboratory work per year.

Butts and Raun (1969) studied the classroom practices

of 19 elementary schoolteachers who participated in an inservice
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project on SAPA materials. They reported a significant correlation

between teacher classroom behavior and'knowledge in science. There

were no significant correlations between classroom behavior measured

b' the Classroom ObservationRating (CORF) and credit hours of

science, years of teaching-experience,.and grade level taught.

Morsh and Wildea- (1954) revieed the studies for the period

1900-1952 related to teacher effectiveness. They identified 20

predictors of effectiveness, Intelligence alone w9s found to be

of little value'as a predictor. The number of courses or credit.

hours comPlete8 was unimportant in discriminating between good

and poor teachers. Considering age and experience, the

teacher's rated effectiveness, increased first rapidly as he

gained experience and then more slowly up to five years. A'.

levelling process set in with little change. in performance for

the next 15 to 20 years. Studies of the relative effectiveness

of men and.women. or of married or unmarried teachers revealed no

particular difference in effectiveness. The quality of the

teacher's voice was not considered to be of much importance by

adminis'trators, teachers or studpnts.

Rogers ,(1970). collected the data on the teacher's perceptions

of students.with the use of Perception of Pupils Objective Checklist.

Classroom observations of these teachers were made with the use of ,

the Flanders System of Interaction Analysis (FSIA). The analysis

6
of data revealed that'ihe classes found with more.indirect behavior,

were taught by teachers with positive perceptions about students'

*

-.
' . .
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and Nice versa. The age of the teacher and his having-completed

a recent science method course were not related significantly to

verbal behavior in the classroom. Teachers from lower socioeconomic

backgrounds tended-to use authority more than teachers from higher

socioeconomic'bahgrounds. The sample of this study included 76 .

fifth grade teachers from inner city and loute4 city schools.

Perkes 41967) correlated several teacher backgroUnd

variables with their classroom behavior. ''he data were gathered

from,s,thool records and classroom observations of teaching with

the 'C":kence Teaching Observation Instrument (ST00.. The investi-

Igator concluded' that the grade ptint average of teachers in

science courses, recent' enrollment in college science courses, and

more credits in science methods., courses were significantly related

to student-centered teaching behavior. Positive, correlations were
.16

repoiked from 'variables such as teacher talk,. teacher conducted

demonstrations, questions requiring recall of facts, stalent

laboratory participation, questions of a hypothetical nature,

and teacher-student discussions.

Bruce (1970) analyzed the questioning behavior of 33

'elementary school teachers with the Teacher Question Inventory.

The invstigatow found a,significant negative relationship of

high level questioning to.the age of the teachers (-0.33) and

their teaching experience (-0.41). A positive significant

relationship was reported between age and recall of fact-type

questions. No significant correlations were reported between.

ot.



the questioning behavior and scores on the Minnesota Teacher

Attitude Inventory or the number of science credit hours.

.30.

Blosser(1970) investigated relationships of 15er5,onality,

sex, intelligence and education with the questioning behavior of

"42 preservice secondary school science teachers. The investigator

used the categoriesfor,:questions explained in her publication,

Handbook onEffective Questioning Techniques. The other data were

obtained with the Otis'Quick-Rrbring Mental Ability Test, the

Myers-Briggs Type Indicator, and the Educational Set 'Seale. There

were no significant relationships reported between questioning

ability and the independent variables.

Ost,(1971) studied the effect of Summer Institute for

Biology Teachers on theclassroomlactivities used by the participants

after the Institute. The fin ingsreported were that the teacher's

attitudes and the number of classroom activities changed significant-

ly in a positive manner. Such changes were highest in teachers

kith less than three years' experience and for those who scored

highest on.th4/0ogmatism Scale., The instruments used were the

Science Classroom-Activity Checklist (SCACL), the Rigidity

Flexibility_ Scale, and,the Blankenship Attitude Inventory.

Kleinman (1965) studied the critical thinking questions

asked by junior high school science teachers and correlated them

with the teacher's educational and experiental,background. The

i1

t

I
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correlations were not significant between the critical thinking

questions asked and the teacher's backgind.

Ager (1968) reported significant relationships between

various categories and indices -of verbal behavior and several

independent variables. The relationships reported incluNcded

teachers' scores on' the Mfhke'Sota Teacher Attitude Inventory, the
ss,

American College, Test Scores, the education grade point average,

the Advanced Graduate Record Examination (Education). The sample

for this study was 30 female elemeAtary education student teachers.

Clasroom observations were categorized with the FSIA.

Howe (1964) reported that the composite success of

biology teachers expressed-in terms of the learning outcomes of

their pupils is siznificantly related to total teaching experience,

bi dreadth and of science preparation (over 60 quarter hours

in biology), and salary above i certain limit.

2. Experience with different curriculum materials. Howe

and Ramsey (1969), Ramsey and Howe (1969ai 19601)), reviewed

studies which evaluated the impact of efforts made in-training

teachers to use newly developed curriculum materials. A represen-

tative sample of studies in this field is discussed in the present

review.

4

KOchendorfer (1966) conducted a study to determine the'

differences in classroom behavior of biology teachers who had been

1.4
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trained in the use of BSCS materials and were using them for the,

first time. The comparisons were made between this group land the

teachers using materials other than BSCS, and those who had been

using BSCS materials- for more than one year. A total of 64

teachers were included in the three groups. The investigator

:N
developed a Biology Classroom,Activity Checklist (BCAC) and

administered it to students. The analysis of the data showed

significant differences in classroom activities among the three

groups of teachers after the training in the use of BSCS materials.

V

Ost (1971) conducted a simidtr study to investigate the
.

changes in teaching behaviors after attending a NSF'Summer

Institute for Biology Teachers. The instrument used was the

Science Classroom ActivityAChecklist (SCACL) which wasdeveloped

from BCAC. Pre- and post-measures showed changes in the

teachers' classroom behavior in a manner Consistent with BSCS

rationale and philosophy.

- Coffey (1968) and Ashley (1968) studied the changes in the

behaviors of teachers trained in the ue.of Science - A Process
. .

Approach (SAPA) materials. Their results were indicative of the

success of training prograMs. Coffey used the FSIA to observe

classroom behavior in a pre- and post-test control group design.

The experimental subjects used less teacher lecture, more teacher

e(

directicins, allowed less student talk and ,n increase in silence

or laboratory activity. Ashley observed the Classroombehavior

of 23 elemeptary teachersby Classroom Observation Rating Form
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(CORF) and reported that teacher strategy had changed after the

training in SAPA materials toward a more teacher directed lesson.

Moore (1968) compared the classroom behavior of teachrs

who participated in a PSSC inservice training program with those who

had not received such training. By using an observational instru-

ment based on sets of objectives for PSSC and non-PSSC curricular

materials, he found very little difference in the PSSC teachers'

4

classroom behavior.

In a similar investigation, Petit (1969) made use of

different instruments for classroom observations. She reported

a significant difference in classroom behaviOr in PSSC versus non-

PSSC teachers. The differences were reported on the following:

(1) asking questions or answering questions, (2) hypothesizing or

generalizing, (3) leading class discussions, (4) allowing student

discovery of relationships, and (5) posing questions at higher

cognitive levels than non-PSSC teachers. The investigator

suggested that the teacher's philosophy should be considered as

a significant factor in the determination of classroom activities.

.Crumb (1965) used 1275 high school students (physical

science) from 29 rural and urban high schools in four different

states. The selection of the school was mainly based op whether

PSSC or a traditional program in physics was taught there. The

data were collected three times during the year using'the Test

on Understanding Science (TOUS). The statistical analysis was

It
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carried out by adjusting the pre-test scores, I.Q., and background v

in science. The results revealed that significant differences exist

in the understanding of science between students studying PSSC and

those studying the traditional courses.

Butler (1971) found with the use of FSIA and a question

analysis system that the verbal behaviors of 10 teachers trained

in the IPS program did not reflect the philosophy and goals of

the program.

The classroom behavior of teachers using the ISCS aterials

was the topic for, investigation for Vickery (1969). He used a

three-dimensional science specific category system based on the

FSIA for observations. The.results were reported indicating more

individualized and laboratory oriented activities.in ISCS class-

rooms than classes using conventional materials.

The teachers,trained and using,ESS materials were the

subjects for a study by Bakeir (1971qt. flvb equal groups of randomly

selected teachers were formed. The classroom behavior of ESS

;teachers and textbook oriented teachers weidqobserved with the,'

FSIA. The ESS teachers were reported more indirect in their verbal

teaching, allowing a larger amount of student initiated talk.

Perkes (1971) worked with two groups of elementary school

teachbrs both Of'which received instruction in a Science Education

Methods course regarding the use of ESS materials. However, only

3



the experimental. subjects Were\allowed to select an ESS'unit and

teach it during the first-year teaching jobs. He reported that

the experimental subjects were significantly different from the

other group in terms of less talk, more verbal exchange with

students and asking a large number of open' questions.

Many other studies (Grobman-, 1963, Lewis, 1966, Rainey,
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1964, Troxel, 1968, Marie,. 1961, Berger, 1964, Heath, 1964, and.

Schirner, 1968) were reviewed relating totheteacher's preparation

in BSCS, CBA, CHEM Study, PSSC a4a ESCP materials. Howe and Ramsey

(1969) concluded their review with a general statement:

The hackground and philosophy of ,the teacher is
important if anew course is being taught. Any given
student will achieve more in a traditional course with
a traditionally oriented teacher than.he would have if
the traditional.teachef had taught a new course. Thus,
new courses can only be successful if the teacher
is adequately prepared and philosophically oriented
to teach the course. (p. 58)

3. Teacher-pupil relationships and teacher's personal

adjustment. TWo factors which -have been shown to relate to

the teacher's effectiveness are teacher-pupil relationships and

teacher's personal adjustment. Several investigators (Howe; 19641

Ryans, 1960, Williamson, 1956,1,eeds and Cooke, 1947, Best, 1970,

1

Brown, 1972, and Cogan, 1958) have used diffbrent instruments and

approaches to study relationships between teacher and students. A

representative sample of such studies will be reviewed here.
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In an extensive project termed the Teacher Characteristics
/,-

Study, Ryans (1960) and his associates studied the personal and

social characteristics of more than,6,000 teachers in 1,700 schools

and 450 school systems. The data from all the studies completed in

this project were'compiled and presented in a book entitled

Characteristics of Teachers , first published in 1960. The'criteria

used for the se ion of the participants in the study were the

agreements of individual teachers and the school administrators to

cooperate:

The data were gathered by observing teachers directly in the

classrooms. An instrument, Classroom Observation Record (COR),

was developed from the lists of significant' eacher behavior patterns.

Mbinstrument included four dimensions of plipil.behavior and 18

.

dimensions of teachetbehavior. After tompiling the observation

data reviewing previous stildiesand literature, tWre0 clusters,

(X Y
o,

Z
0) were identified for'observable teacher ,behavior.

These were:

Pattern X - warm, understanding, friendly vs.

aloof; egocentric, restricted teacher behavior.

Pattern Y - responsible, businesslike, systematic

vs.!evading, unplanned, slip'-shod teacher behavior. 4

Pattern Z stimu.lAing, imaginative, surgent or

'enthusiastic: vs. dull, routine teacher behavior.

O.)
A

.1
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Besides the data collected from classroom observations,

an inventory, Teacher Characteristics Schedule, was also used. to get

information from teachers relating mainly to personal preferences,

self-judgments, frequently engSged-in activities, and biographical

data. Large numbers of generalizations resulted from those

studies. The "high" group of teachers was compared to the "low"

group. The following concludions were reported for high or

superioir teachers:

A. They enjoyed pupil relationships (that' is, more

fa-Vorable pupil opinions).

B. They indicated greater Preference for non-

directive classroom procedures.

C. They are more satisfaCtory with regard to emotional
,

adjustment: (p. 361)

Best'(1970) concentrated on student-centered inquiry

teaching in biolOgy classrooms and the'inierrelationships of

selected teacher characteristics to -to-aching methods and student

outcomes. Data were collected from 33 teachers and their students.

The instruments used were the Biology Activity Report, the Teadher-

Pupil Relationship Scale, the Biology Teachint Inventory (student

and teacher forms), the Index of Adjustment and Values, and the

Views Hof Science Scale. The data revealed that students perceived

teachers making*abOut three times more decisions than students.

'Howe (1964) determined the relationship of learning out-

comes to selected teacher factors and teaching methods in tenth

FJ6
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grade biology classes in the state of Oregon. A stratified random

6 sample of 51 public high schools was selected, which provided 51

biology teachers and 1,191 students: Selected teacher factors and

teaching methods were analyzed for relationships to five student
A

A

learnIng outcomes:

(1) 'Gain in knowledge and understanding of
.

biologicL facts, concepts,,and principles;

1 (2) Gain in skill in applying the methOds of science;

(3) Improvement in critical thinking skills;

(4) Development of an understanding of the _nature

of science; and

(5) Development of attitudes toward science and

scientific careers.

Pre- and post-test scores were obtained on ti.e'Nelson

Biology Test, ithe Watson-Glaser Critical'Thinking Appraisal, the

Reaction Inventory, Attitudes toward Science and Scientific Careers

and Science Teaching, the Teacher'Inventory and the Teacher

Rating Scale.

- The major conclusions of this, study-were that the teachers .

rated high in personal adjustment by principals were positively re-
,

lated to significant gain scores of students in knowledge, under-

:

standing of.rfacts, concepts. and principles, gain in critical

thinking skills '.10 level- of significance), development of

attitudes toward science and scientific careers (at .10 level of

rr



0 significance). The teacher -pupil relationship factor was
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positively related to the development of attitudes toward science

and scientific careers and the understanding of the nature of

science. The teacher's attitude toward science and scientific

careers was also positively related to the teacher's composite

success.

Wilborn (1972) studied the relationship of teacher

attitudes as measured by the Minnesota Teacher Attitude Inventory

(MTAI) and teacher ratings of children's behavior on the Behavior

MaturitL-Scale (BMS). The sample included 32 teachers and 745

pupils, divided equally into experimental and control groups. The

findings were that MTAI total scores were not related to how the

teacher viewed the behavior maturity of pupils. The conditions

der which teachers work,, as well as teacher attitudes, appearto

affect,a teacher's perceptions of pupil behavior.

'Student Related Variables

The effect of student characteristics on the teacher's

behavior and learning outcomes, is considered an important factor

(Khan and Weiss, 1973)'. This'section reviews a few of the many .

studies examined in this particular field (Malpass'',- 1953,

Brodie, 1964, Khan, 1970, Tenenbaum, 1944, Lahaderne, 1968,'Glidk,

1970, Gregersen and Travers, 1968, Goldberg, 1968, Morsh .1.1(1 Wilder,

1954, Dysart, 1953, Clothier and Lawson, 1969, Sandefur, 1969,

Holmes; 1968, Sagness, 1970; Brewington, 1972, and Cignetti, 1972).
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Morsh and Wilder (1954), after reviewing a large number of

studies, concluded that, student aptitude, ability and motivation,

and cultural differences, among others, must be considered of sig-

nificant importance in assessing teacher effeftiveness.
4fi

The taining.in sociometry and sociqdrama was utilized W'

teachers to understand the problems and behavior of students.

Dysart (1953) assessed the teacher pupil rapport before and After

the training. The direction.of improvement was significantly

positive

%
.

Several studies, Gould, (1974) , 'Clothier and Lawson (1969),

Sandefur (1969), HOlmes (1968), have reported the effectiveness Of

preservice teachers increased considerably after an understanding

of the pupils' environment and community was Made possible. Trow-

brid0 (1974) emphasized the need for actual live-in experiences

in the homes of students to understand their Problems and the

general nature of the community expectations from the education

of their students.

Holmes (1968) provided a community field experiences designed

to reduce the prejudices against Negroes of 76 preservice secondary

lechers. The findings of an evaluation study included a sig-

nificant reduction in the prejudices. Clothier and Lawson (1969)

reported that 31 out of 40 teachers enrolled in a preservice pro-

gram with Opportunity for inner city experienceS took jobs in urban
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schools after the completion of their training.

Irwin (1971) investigated the influence of students and the

instructional task on teaching behavior patterns. Randomly assigned

to one of the following groups were 88 preservice elementary

science teachers who:

(1) Taught the same lesson to different pairs of

children;

(2) Taught different lessons to the same pair of

children; and '

(3) Taught different science lessons to different

pairs of children.
% 0

Audio tapes were made for the first and second science lessons. The
fr.

data revealed-that the preservice teachers were more'similar than
4

different On the pre- and post- teaching sessions.

4

It / studies Conducted reiardilg the secontlary science4,

teacher education program at The Ohio State University, Sagness

(1970), and Cignetti and BrewingtOn (1971) found significant

correlations with student-related variables. Negative correlations

were reported between classroom activity and the number of students

in class and the environmental setting. For non-graduates from

40.
The Ohio State Univer sity no significant relationship was reported

°

between cLassroom activity and students' attitude trar4 science.



Administration Related Variables

It is well-known that teachers in general, and science

teachers in particular, need a lot of cooperation from'their

supervisors. Such cooperation extends to administrative matters,

such as scheduling a block of periods for laboratory activity,

arranging transportation for a field trip or for general

. purchases for science equipment and supplies. Another facet

of administrator-teacher cooperation is in the area of

'A

instructional leadership. A superintendent or principal,.

being directly responsible to the public, has a great interest

in the-type of instruction imparted in the classroom. Regularly

'scheduled observations and conferences with teachers are a part
r

of this responsibility. . Such responsibility.combines both

the instructional strategy and the content of instruction.

Biology teachers have been questioned and guided by the community

and legislatures to select certain instructional materials and

strategies for the classroom.

The aspect of administrator and teacher relationship has

been studied by many investigators (Sweat, 1963, Blumberg and

Weber, q68, Halpin and 'Crofts, 1962, Guba and Bidwell,. 195,7, and

Getzels and Guba, 1957). A representative sample of studies with

a bearingon this study is reviewed in the.following discussion.

Halpin and Crofts (1962) developed a questionnaire,

Organizational Climate Descriptive Questionnaire, which takes a

42
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situational approach to the issue. The questionnaire was developed
,

through factor analysis using items which desFribe typical behavior

of teachers and supervisors. There are eight sub-scores derived fAm.

it, four each for teacher and principal. The sub-scores for the

teacher' are disengagement, hindrance, esprit and intimacy. Sub-

. scores for the principal are aloofness, prochaction emphasis, thrust

and consideration. The p'attern of scores on this questionnaire

prtivides an index of climate openness from pitetrk(t., closed.

Getzels and Guba (1057) developed the Social Process

Model to. study leadership styles,in a school. Three leadership

styles were included in the model. These are nomothetic, that

is, emphasis on requirements and conformity; idiographic, that

is, stressing the needs and demands of the individual; and the

transactional, that is, stressing the necessity for &chieving

goals as well.as individual fulfillment.

Peruzzi (1972) used the Social Process Model and

de lued two instru4ents,,,the Science Supervisory Style Inventory,

and the Science Teacher/Science Department Head Questionnaire.

These questionnaires were administered to supervisors and teachers

in 78 high schools in Massachusetts. The investigator reported

that' "science teachers indicate strong negative feelingS.toward

nomothetic department heads and strong positive feelings toward

idiographic department heads." (p. 316) The data also revealed

that "congruence of expectations loads to mutual satisfaction!"

(p. 318)
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Many investigators Oartwright and Zander, 1A3,
.

..
.

.

Campbell e t al.: .1970;Jannen6quaand Schmidt, 1958, Cohen,
P

1972; Cronbach, 1957, SalomOn;:4972;Gage, 1963, Altman, 1970,

Roger, 1970, Payne, 1971, WiegandA,1970,'Engelhardt, 1968, .

Novak, 1972, Sagness, 1970, Brewingtonr 1971, Cignetti, 1971 and

Schlessinger et al.; 1973) have studied the problem of influence

of situational variables in a school on teachers' performance.

A representative sample oP_studies pertinent to this study is

i

.

included in this Wview.
% ...,

: .t

Alt6n4-1970) investigated the classroom behavior of

elementary science teachers in 13 university and 15 suburban

elementary schools. The instrument developed for the observation

. -

was a §elf-developed observation system. The analysis reveaLed'

that elementary science teachers in advantaged classrooms used

f mo;e'verbal cognitive and less verbal procedural interactions

!II

'Jo

a.
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than teachers in inner city schools.

Roger (1970. reported that students in lo outer city

elementary science classrooms initiated more talk and talked for

longer periods o
)
f time than' students in inner city science

classrooms.

Wiegand (1970) measured the nature of a teacher's behavior
1

in the classroom.by using Withall's Social-Emotionalw Climate Index.

The investigator reported that "teachers who-taught in 14.ddle class

neighborhoods used a high frequency of supportive behaviors while

teachers who taught in lower class neighborhoods used a high
'7

frequency of non-supportive behaviors.

Payne, (1971) analyzed the classroom verbal interactions

in Amish and non-Amish schools by using Flanders' revised i/d

ratio. He feported that as the sampling moved fr& Amish to

non-Amish classrooms,_thc teachers became more indirect in their

behavior.

I/Schlessinger et al. (1973) reported three situational__

variables based on national survey data which were considered

highly important by secondary science teachers for obtaining and

maintaining a quality science program.- These were a cooperative

staff (57.3 percent),an innovative science curricula (55.0 per -

adegtia'te science facilities (71.8 percent).

)Eligelhardt (1968). investigated the relationship between

--chatacteristics of .1-chitectural space and science teaching methods

4
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in secondary schools. A teacher questionnaire coupled with an
III

interview were completed by the investigator in 59 sch9ols from

III

five northeastern states. The dnvestigator reported five. factors

4114.

which were significantly related to the science teaching method.

These werecprovision of classroom laboratories, proximity of

library, size of laboratory sinks, undeveloped outdoor areas, and

46
individual laboratory'space. The data supported that classroom

laboratories are the most suitable facility.

46

.

Novak (1.972) studied a logical'connetion between facilities

and teaching methods employed. A major conclusion of this study

-was "What traditional, inflexithe science facilitieswqre

accompanied .by group-scheduled science Trograms,." (p. 64)

iSagness (1970),Brewington'(1972), and Cignettf (1972),

in their evaluation studies on the preservice program at

The Ohio State University found significant .relationships'

of activities used inIclassrooms with the following:

A. Adequacy of laborAiOry'facilitiqs (positive):

B. Publication date of science textbook

(positive).

C.' Aunt of laboratory work (positiire).

D. Teacher's view of the importance of.

-

salary (negative) .
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Summary of Selected Ind endentVariables.

1... Teacher's sex and age are not relat&d to a-teacher's

effectiveness.

2., Length bf,teaching experience is negatively related to
)

teacher's effectiveness.

Tacher-pupil relationships and teacher's personal

adjustment are strongly related to the teacher's effectiveness.

4. Preparation in curricular materials is helpful if

teachers are Convinced of the underlying philosophy and teaching

practices advocated in the materials. .

5. Student's attitude toward school and the teacher

influences a teacher's effectiveness.

6. Administrative support and encouragement are

considered very important by science teachers.

7. Administrators who are flexible (idiographic) are

welt -liked by teachers.,

8. Lack of science equipment and supplies greatly

reduces the teacher's use of laboratory activities.

It is logical to conclude that the present study should

include a study of some selected variables to determine` their

relationships to a teacher's utilization of inquiry-oriented

activities. The results of this study should suggest an

indication of some variables with a be
P.
ring on science teachers,

-

and science instruction. N.-

0
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Follow-Up Studies of Teacher Education Programs

An increasingly large number of programs are providing

an extensive field-based and/or competency-based curriculum.

Inservice and preservice education programs are being organized

for particular aims such as the_use of specific curricultim

materials, questioning techniques, inquiry techniques and other

teaching practices. Constant changes in the curriculum have

sparked a necessity for and interest in careful evalLfftions of

their impact.

Sherwin (1974) reported that 84 percent (respondents)

of. the American Association of Colleges for Teacher Education

(AACTE) member institutions, or 403 in actual numbers, are employing

some form of follow-up studies of their graduates. This section

deals with 15 of'the most recent studies in this area.

Ronald D. Adams (1974) of Western Kentucky University at

Bowling Green conducted a pilot study to.fiye; ld-test a "theoretical

model for the evaluation of a teacher education program, using
)

J. T, Sandefur's illpstrated model (1970). Forty preservice

teachers each year were to be'observed during their student

teaching, Loward the end of.their first year of teaching, after

three years., and, finally, after five years of teaching. The

results of Phase I (during the preservice and first year of

,r
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teaching) were published in 1974. Of the initial 40'volunteer

Subjects (20 elementary and 20 secondary) only 22 (15 elementary and

7 secondary) were followed in thei'r first year of teaching.

A battery of instruments. was administered during student

i
.

teachinrand later in the first year of teaching.. .It included:

1. Career Base Line Data Questionnaire.

2. Personality Scale.

3. Rating Scales., l

)

A. Teacher evaluation by peer/supervisor.
,

)

B. Student evaluation of teaching.

4. Cl;.ssroom Observational Record.

5. Interaction Analysis.
t<

. .

While the results indicated that this model can be used '°

successfully, the small population sample was a definite limitation.

, Another was the absence of infnvmation on what subjects were taught
C

by the secondary teachers. The major conclusions were;

1. Elementary teachers became le authoritarian after
A 7

one year of teaching experience.

.0,.

2. There was no difference between the cooperating teacher's

rating& of student teaching bphavior and peer'and supervisor 'ratings

after one yea's teaching.

3. The secondary supervisor's ratings were lower than the

cooperating teacher's ratings for the teaching dimension "Re-
,

lations with students."

a

,

t
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4. Pupil ratings were not significantlyedifferent between

student.teaching and the fiist yedr of teaching.

5- Classroom ihteraction& for elementary as well as secondary

,* '
school teachers did not differ significantly after one year of

.
teaching experiences

J. T. Sandefur (1967), collaborating with others, conduc d

an experimental program atKansas State Teacher's College at

EmpOria to (1) identify and organize knowledge related to teaching

and learning,- (2) design and implement a series -of laboratory

'experiences, and (3) evaluate the extent to which teacher behavior'

waS affected.
1

EssentialPy the 'reseairchers attempted to coordinate laboratory

experiences, allowing observation and rticipation with appropri4te

readings, and to conduct the whole program a relatively, informal,

non-threatening seminar context. The sample was ormedof 62

teachers in the experimental program and 52 in a conventional program

within the same institution. Data on classroom behavior were

collected during student sesSions'using Ry4n's Classroom Ooservation

Record, and H4ugh's modification of Flander's System of Interaction
Q.

Analysis. Additional data were collected using studehteaching

grades and National Teacher Examinations.

The akalySis of data revealed that experimental teachers
. ,

usQd_many mare desirable behaviors compared to the control group flat

, .. .

were termed as fair, Acmocratce, original, responsible, showjng

.4
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acceptance and use of pupils' ideas. The pupils in (heir classrotas.

werjudgedps'ilore aleft, responsible, initiating, fair .and

democratic than the pupils in classrooms taught by conventional

"program graduatgs.

The Mid-Continent Regioria ducational Laboratory (McRel)

was actively engaged with 28 different colleges and univer-

sities at the end of 1974 it a field-based program entitled

Cooperative Urban Teacher Education (CUTE) fel- the preparation of

teachers in urban schools ,(Soptick and Clothier, 1974). The

program developmept, from 1967, when it was originally started

in four midwestern cities, to itsprbsent size, has been gradual

and systematic. In Phase I (Installation) the goal was achieved

to implement this program at eight different sites. Phase II

(Diffusion) involved using the original eight sites for dissemin-

ation'of the program to another 20 sites. At the end of 1974
.00

about 2,000 graduates had been given this training.

The obj'ective of the program was to develop a teacher's /

ability,to understand the environment, attitudes, insecurities,

culture and prejudices of himself and his students and the

development of teacher competency leinquily teaching methods.

The curriculum for'the program replaced the regular student

teaching and was completed during 16 weeks of training. Those

students who expressed a desire to teach in urban schools*were

' enrolledDin the program. The program included training in 'three

4

components -- mental health, sociocultural and teacher education.
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In the sociocultural component students were required to

participate in many field experiences in the community in which

they would be teaching. It was more than just a tour of the

community. Volunteer work with community agencies, tutoring pupils

in their homs, observing in the waiting room of a hospital in

the community, or doirig a sociological case study of an individual

pupil during the semester were some of the recommended experiences.

Another part was called "live in," in which students spent some

time with a family in the community. McRel resource people from

the community interacted with students. Thus an opportunity for

internalization of feelings and understandings about community

life was provided.

The mental health component involved discussion sessions

under the guidance of a psychdlogist or a psychiatrist. They-

delved into the students' anxieties, prejudices, attitudes and

defense mechanisms. Children's embtioNA and psychological

development were studied and discussed`. CUTE teachers were

.e;Nled to understand and become better able to cope with the

immediate pressures of involvement in inner city schools every

day.

vw
The thir aspect, teacher education, placed an emphasis on

inquiry teaching methods. Pupils were encouraged to ask questions,

. to suggest alternatives and to explore possible solutions.

52
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.An early follow-up study of this program was reported by

Comeaux C1971} for.the period of 1967-70.- This study . included

comparing the employment status of 295 CUTE graduates to 231 com-

paxison graduates. In 1971 a significantly greater proportion of

-female graduates of the CUTE program, as compared to non-CUTE

female graduates, taught in inner city schools and planned to

remain there. A significantly greater proportion of male CUTE

'graduates remained in inner city schools as compared to the

non -CUTE comparison group of graduates.,
lk,

In another study .4.e evaluation was conducted first at

the eight sites by the McRel staff and later at the rest of the

20 sites during 1973-74. The compOrients of the evaluation plan

included:

1. Individual site reports by the on=the-sitestaff.

2. Monitor reports (prepared after the site visits by

the McRel staff).

A. Responses to a form reporting individual

interviews with the site directors.

B. Responses to an evaluation checklist:

C. Narrative summaries by monitors regarding weaknesses

and strengrf of a site.

3.. Student data.

A

53

In the early stages each student was administered the following tests

three times during the semester (beginning, after the-first eight

._weeks and at the end of the semester): Cultural Attitude Inventory,

..0

t-
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ching Situation Reaction Test, Semantic Differential,-and

Personal Orientation Inventory (POI). The results indicated

significant changes in students on a third of all the variables.

In the latest evaluation (1973-74) POI, and a newly developed

CUTE Quiz, were administered at the beginning and at the end-of the

semester.. The POI is a standardized test to assess the extent an

individual is "self-actualized." There are 14 sub-scores and two

ratio scores are delineated from this instrument. CUTE Quiz tests

the student's, mastery of major concepts and goals of teacher

education and the sociology components of the program. The quiz

is composed of,50 items (agree/disagree type) with questions of a

cognitive and affective nature. The. results of the 1973-74 study

revealed significant gain scores by the graduates from pre- to

post-tests on the Quiz,.and nine out of 14 sub-scores,pn POI.

The 1973-74 CUTE students compared favorably to Maslow's

criterion group of se)f- actualized persons.

.

In 1974 Gould (1974) reported the conclusions of the

general evaluation studies of the Cooperative Teacher Education

IS

Project (CTEP) conducted in conjunction with High School District

#214 at the University of Illinois (Urbana campus), Northern

Illinois University, and Northeastern Illinois University. The

secondary teacher education program is characterized by extended

experience in elementary, junior high and high school. The

students progressed through observation, mini-teachingl team

teaching, individualized instruction and full -time, teaching

WOE
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fo; approximately eight weeks.

Follow-up clues ionnaires were used to asSess,job-taking

dharacteristics of CTEP graduates and conventional program

graduates. In an analysis made in 1973, the proportion of CTEP

science"graduates taking teaching positions following graduation

was twice that for the comparison group.

Another study (in progress) is related to the development

of self-concept in CTEP graduates. Two instruments that were used

were Personal Orientation Inventory (POI) and Occupational

Characteristics Inventory. Preliminary results indicated that

CTEP candidates began the program with a significantly greater

tendency toward self - actualization and self-acceptance than did

candidates of the comparison group.

A Lickert type Illinois Teacher Evaluation Questionnaire,

consisting of 40 descriptive items on teacher behavior in the'

classroom, was administered to about 8,000 pupils. The Chi-square

statistic analysis showed significant differences across training g

programs, with the difference"in favor of conventionalstudent

teaching.

The Minnesota Teacher Attitude Inventory was administered

in still another study to 92 CTEP candiaates. The scores were

collected at the beginiling of the program and 18 weeks later at

-g)

the conclusion of the "extended teaching" component. Pre- and

55
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post-scores'were significantly different. =

The effects of the CTEP program were about as debilitating
as in'more conventional programs: Altruism and idealism
seemed to dissipate over the CTEP experience, perhaps in
favor of a more realistic outlook. (Would, 1974, p. 8)

Coyne (1970) reported the results of a comparison study

between the conventional teacher education program and the new

Missouri Western Continuum Program. The new program was

characterized by 54 weeks of classroom experience Starting from

the sophomore year, and the replacement of education courses.,,. per

.

se, by seminars with the faculty and school personnel. Sixty

matched pairs of sophomores with education majors were selected

according to their high school and college cumulative grade point

averages and interest fields. The members of each pair were

then randomly' assigned to either the conventional or the new

program. After the final student teaching three types of data

were collected on each pair.

The information collected included scores on proficiency

examinations, student questionnaires, and the evaluation of a"

student's performance as obsered by school administrators fiom

video tapes. The t test for paired groups was used to analyze

the data. The findings of the study were:

1. The supervisors' evaluations of the students in

the new program were significantly superior to that of the

comparison group.

2. The students in the new program had a significantly

superior attitude toward the concurrent education courses
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than the comparable group.

3. Perceptions (visual and written) of the students

in the new program concerning the analysis of the teaching

situations included in a questionnaire were significantly

superior to those of the Students in the Conventional program.

Wass and Combs (1974) reported the results of a follow -up

study for the evaluatit of a humanistic teacher education program

'at,the University, of Florida. The techniques used in this study

open a way for further research in the area.of humanistic programs

for teacher education.

The experimental program, based on a perceptual-humanistic

theory and extended field-based interneship program, was started in

1969 side by side with the regular program. The program was

designed to provide opportunities for the development of the
dr,

teacher's "self as an instrument ... to carry on the educational

functions." (p. 125)

To-evaluate the program three instruments, two behavioral

and one perceptual, were used. These were Teacher Practices

Observation Record (TPOR), Reciprocal Category System (RCS), a

modification of Flanders' System, and the Perceptual Dimension

Scale (PDS).

ti

The sample consisted of 65 teachers, 35 of whom graduated

from the new program and 30 from the regular program in 1970-71.

A team of two observers out of a total of seven were assigned the
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task of observing a 'teacher for at aeast three hours and completing

.-three instruments Pertaining to that teacher. The observers were'

not given the'information that a particular teacher was or was not
. .

from'the control,or experimental program. The analysis ethe data

indicated that the teachers from the experimental groUpshad a

significantly higher total score on the perceptual dimensions than

did the control teachers. On the behavibr observations, the

teachers in the experimental group U;ed.significantly Jess

teacher-centered right answer focus, i.e., traditional teaching.

The experimental teacher often showed more positive verbal

interactions than did the teachers in the control group but it

was not at a statistically significant level.

A dyberneti.c model for the\revision of the teacher education

program with evalltion as an intel part was implemented at

Fairmont atJ College in Fairmont, W4t Virginia (1973). The

new curriculum for elementary, secondary, and K - 12 preserVice

teachers'was proposed in three phases. Phase I, Professional

Educational Core, included a sequence of foureducatien courses.

Phase II, Initial Performance Practicum, was,a performance4ased,

criterion -:referenced three-faceted program. The facets Were:

theory, clinical experience, and student teaching. Phase III wa,4 '

7

labelled Graduate Assessment. Record and included a regular.pro-

vision for following the graduate's progress during:the first

year of teaching.

7
7
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Phase III-was implemented by sending two questionnaires, one

each to the graduates and their, supervisors. The opinions of the

graduates (1971-74 were gathered regarding the adequacy of their

preparation in the five major areas -- planning, instruction, human

relations, classroom managment, and evaluation. The supervisors'

questionnaire also included these five areas and an.addi.tional area

of-personal qualities:,-

,The/analysis of "the data revealed that the supervisors

_ .

generally regarded the graduates as good to excellent teachers.

The graduates perceived themselves as fair to above average

teachers'. Certain/Weaknesses in the program ire also reported
/..

I

by the,Tetpondents., The program was modified to include micro-
.

teaching an instructional media laboratory, and increased field

experience and performance-based criteria in Phase I. No study

has been published, after the first set of changes were put into

effect.

' A follow-up study was conducted at Portland State University

tcl evaluate the undergraduate teacher education program (Duncan,

1973). A product evaluation model was used in the study. Four 4ri-

terion variables were identified which were directly related to pro-

gram objectives -- teacher performance of program objectives, cog-

nitive achievement, attitude toward teaching, and perception of program

procedures. The criterion measures developed or adopted were:

1. Teacher Behavior Rating Instrument.

2. Measure of Cognitive Knowledge Related to Teaching.

N.
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3. Concern's About Teaching.

4. Perceptual Inventory of Program Procedures.

The sample was drawn from students entering the program

in 1973, student teacher graduating An 1973; and voluntary-

graduates (follow -up group), frOm the 1969-70 school year.

The analysis of the data showed few differences in the accom-

plishment of the objective of the program by the existing

group and the follow -up group. No differences were ob-

served in cognitive achievement between the entering group

and the existing sroup.

In a study Colella (1974) compared the attitudes

and behaviors of recent graduates of the experimental and,

the traditional teacher education models at'Seton Hall

University in South Orange, New Jersey, The subjects of

the study included 35 first-year graduate teachers from

each of the two programs. The instruments used inOuded

the Minnesota Teacher Attitude Inventory, the Appraisal

of Teacher Service, and the Flanders System of Interaction

Analysis.

A one-way analysis of variance treatment of

the data revealed the following:

1. The majority of the experimental graduates

reflected an uncritical positive attitude toward

6.0

Alt
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teachiry as compared to the-critical authoritarian

attitude of the traditional program graduate.

,2. The mean of the instances-of indirect

teacher talk?and student was higher for the ex-

Perimental graduates, and the mean of the'instances

of direct teacher talk was higher for the

traditional program graduate.

An evaluation study was conducted at the University of

Montana at Bozeman by Morin (1973) which included the past

graduates,. principals and counsellors, cooperating teachers,

pupils, parents and preservice students. All these subjects

were asked to respond to twowLikert type opinionaiies re-

garding the benefit of the field-based preservice program.

The analysis of data revealed feedback extremely faVorable

to the program._

The Iowa-Upstep Program }was evaluated in 1970-72 by

Pizzini (1974) in a study with a three-fold purpose:

1. To determine initial measures of self-concept,

dogmatism, and science teaching philosophy of pros-

pective teachers.

2. To determine changes in the above after

participating in the Iowa Upstep I and II programs.,

3. To determine theeffects of an early

133



exploratory experience program on the development

of attitudes toward teaching and selected concepts.

Participants were prospective science teachers

enrolled in the Iowa program during 1971-72. Instruments used

included the Tennessee Self-Concept Scale, the Science

Teaching Assessment Test, the Rokeach Form and Dogmatism

Scale, the Minnesota Attitude Teacher Inventory and the

Semantic Differential.for Selected Educational aasE0II.

The findings generally suggested that the experimental

program was effective in contributing to positive growth

in self-concept, science teaching philosophy, and attitude

toward educational concepts.

Grover and others (1973) completed a year-long
P

comprative study of seven different models of teacher

education at Western Washington State College in

Bellingham. Six of the programs studied were field-

based and in operation simultaneously along with the.

seventh program, which was the convCntional'one. The

field and clinical experience ranged in these programs

from one quarter (conventional) to one full year. Data

were collected on 114 subjects participating in--

seven programs.

A large number of variables studied.were

into three categories -- entry characteristics, program and

1

f1
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setting characteristics and exit characteristics. The data

collection involved gathering information froM student files, their

leaders, and ,at least three observations in the classroom. The pro-

cedure usedfor the classroom observations.waS describe1 as "eclectic

and systematic."

The statistical analyiis of the data including factor

analysis, discriminant function analysis and multivariate analysis

techniques were performed. None of the factors studied accounted for

more than 10 percent of the variance. The candidates from different

programs differed significantly on two cluster variables -- verbal

"direct" influence and ob'served pupil attention to task. The inves-

tigators concluded that the grade level taught must be considered as

an import actor in- comparative studies such as this one

trends:

.

The studies reviewed in this section suggest the following

1. A majority of follow-up studies have been conducted

after 1970:

2. The feedback received from such studies points out useful,

information which can be used to improve preservice programs.

3. criteria utilized'in follow-up studies hdVe included

the use of checklists, questiOnnaires, direct claSsroom

vatlon,,preservice records, and appraisal of teachers by super-

visor_and7other ol5Servers.

4,
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Research on the Field-Based Preservice Secondary Science Teacher

Education Program at The Ohio State University

.The description of preseTvi k3 ondary science teacher

education program, to which this study is . related, is given in

Chapter I. Initial forms of.this program started in 1969-70 and

have been used since then in modified forms. Several researches

have attempted to measure the impact of this program on the

preparation and performance of teachers in schools.

64

Sagness (1970) evaluated the. impact of the early involvement

in schools with contrasting environmental settings. The particular

program described (termed, as "project" versus he other prograM

at The Ohio State University, "non-project") was in its early

stages of developMent in 1969 and overlapped with a conventional

teacher education program. The'criterion variables were selected

as the views of project and non-project students regarding the

classroom activities for "urban".and "sub-urban" settings, during

the first professional and studentteacHipg quarters. By developing

a suitable instrument, Science Classroom Activity Checklist (SCACL),
1.

Sagness' assessed the activities used Ilptudent teachers enrolled

inathe "project",and "non - project progrtm:

6

1
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In addition, Sagness (1970) attempted to find out the

_ compatibility of project and non-project students for working with

culturally denived students in inner city schools. He concluded

that-project students had leis restrictive views about using

_laboratory activities and they encouraed-more student participation

in classrooms as compared to non-project students. The knowledge

of project students regarding the culturally deprived students

was significantly higher than that of the non-project students.

However, the scores of project students at,the end of the'student

teaching quarter were not significantly different from their

scores obtained in the first professional quarter. The investigator

reported significant correlations of 23 selected variables with-the

criterion variables. The selected V3riables were drawn from the

areas of student characteristics, teacher characteristics, and

environmental settings.

Another major contribution which Sagness (1970) made

was the development, of the Science Classroom Activity Checklist

(SCACL), The Check 'St was developed'from the instrument that

Kochem4orfer and e design:4 for use with the Biological Sciences

ulum Studies eaChers. .SCACL was developed in two parallel

forms, one to be completed by students and the other to be com-
'

pleted,by the teachers. SCACL:TP provides information on the

views of science teachers regarding the classroom activities wlacp

should be used in.'classrooms: On the otherhand, SCACI.,,:SP gives

data on the activities which are used in the classroom as perceived

by students. The revised formqincluae 60 parallel statements
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to be answered as True or False. The KR-20-and KR-21 reliability

estimates for the revised forms were reported for the SCACL:SP as

.74 and .73 respectiyely. These estimates for the SCACL:SP were

reported as .77 and .73 according to KR-20 and KR-21 techniques

respectively.

,Therp.are seven sub-scales in the checklists which are:

1. Student classroom participation.

Role of the teacher in the classroom.

3. Use of textbook and reference materials.

4. Design and use of tests.

Laboratory preparation.

6. .Type 11.02oratory activitieS.

7. Laboratory follow-up activities.

A,composite score on this checAst provides information on the

nature of 631'1..om activities

4
Cignetti' (1971) and Brewington (1971), did follow-up

studies cK first-year teachers graduated from the "project" and

non-project programs. Cignetti selected' his sample from the first.

year project and non-project teachers and a comparable group of

non-graduate teachers (from The Ohio State University). The total

sample was composed of 43 teachers in,18 different schools.

fir

The conclusion of this study revealed that The Ohio State

UniVeTsity non-project teachers appeared-to hold more. restrictive

and less open-ended views for the t e Th 4aboratory activities

^ F,
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which should be used in classrooms compared to project teachers

from The Ohio State University. The Ohio State University project

and non-project teachers did not change significantly the types of

activities used during the year. Comparing The Ohio State University

project to the graduates from the other institutions, it was found

that the former group had significantly higher composite scores

on the Cultural Attitude' Inventory. The 04io State University

project teachers had significantly higher scores on the knowlbdge

sub:-scale of CAI compared to The Ohio State University non-project

teachers. The views of both project and non-project teachers re-'

garding the classroom acti iies as measured by SCACL:TP were
Net

not significantly differe t.

Brewingtop (1971) worked with 26 teachers graduated from

The Ohio State University in his followirup study. Of these teachers /

10 were enrolled in the project while another 16 were enrolled in

the non-project. The design of this study was quite similar to that

of Cignetti. The differences between the two studies were that

Brewington was concerned with comparisons between the project and

the non-project teachers and Cignetti concentrated mainly nn

studying the differences between The Ohio State University graduates

(project and npn-project teachers,combined) and those who were not

gradbateS\ of,The Ohio State University.

Brewington (1971) reportedethat as the school year pro-

grossed non-project teachers from The Ohio State University changed
/ 4.

significantly thdir perceptions of the types of scien e clAroom

III
,

. /
. i
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activities, the changes veering toward allowing less student

involvement in class activities. Project teachers did not .clange

significantly their perceptions Of classroom activities during the

year. Project teachers tended to be more inquiry-oriented and

preferred innovative strategies more than did tile non-project

teachers.. The attitude towa r knowledge of culturally deprived-

students showed a decline in non-project teachers while, these did

not change significantly for project teachers.

Brown (1972) studied the two science education prOaras

(project and non-project) much like Sagness. The criterion
A

variables used were the preservice teacher's views of the types

of classroom activities which:should be used in urban and suburban

settings, the type of activities used by preservice teachers
. .

during student. teaching, the studeht teacher relationsIlips, the

personal adjustment of,preservice'teachers, and knowledge and

attitude toward culturally deprived students.

P ATP .rte
In addition to the use of SCACL:and SCCL: , and C

I-7---'

.
,

/#

which Sagness had used in his, study, Brown developed and used ,

)

.

Checklist for Assessment of Science Teacher (CAST).in the tko

parallel forms, Checklist for Assessment of Science Teacher:
.- ...-

Supervisor's Perception (6Sf:SP) and Che,gk1!st for Assei.Strient-'6±"
_ :.----

Science Teacher: Pupil's Perception (CAST:PP). The checklis\12a,s,

c
15 questions, five in each of the three areas -- student tewher

relationships, teacher's perSonal(ejustment, and classroom
77"........,

A.

r
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activities. A detailed description of CAST is included in the

a

section on instrumentation.

Major conclVsions of this study were:

1. Project, and non-project student teachers differed

signineant4.y in terms of the types of classroom activities

used, as measured by a sub2%core on CAST:SP (completed by

cooperating teachers). Differences reported.w.pre in favor

of project student teachers.

69

.2. Project and non-project student teachersdiffered7::----.=',77-:.2.
--.-.-.:--:. .... 7 -r* 7:: .7--

_ .... - -
significantly on the teacher pupil relationship seal-._ lkie- *----: , ---"--.t-17....'

.. __ -.

positive teacher pupil-relationShips- were reported fe4r,_-_,
_ -

project student teachers than non-project student teachers.-
.

3. Project student teachers showedrsigngiCant 4

_<

i
r

changes in heit=tiel'is regarding clasSreom-actvrti s

to be used in urban and-S-Uburban:s-atings aS compared to

the-hon-preject student-teachers.

4. Both,Prbject and non-project studtmt teachers did

-

-tot show significant_ changes in their,attitude or.knowledge

:s- ,bkc'ulturally depriyed students.

5. The two groups wetenet significantly'differe t on

the personal.adjustmont sub=scal-e of CAST:

6. Significant positive correlations were reported

between CAST:SP, CAST:PP and SCACL:SP.

Lucy (1972) evaldated the effectiv ness pf individuarized

science laboratory activities "which are an essential part of the
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five-quarter teacher education program. This aspect of the program

was - added to improve the prospective'science teacher's understanding

ofthe nature of science. The. sample for this study consisted of

129 students enrolled.in the science education methods course during
t 4

Winter'1969 through Spring 1970. The instruments used inc

"Wisconsin Inventory for Science Processes (WISP), Laboratory Su Fe's

and Activity Reaction Sheet. The report on formative evalua

revealed that the students considered the activities-as appropriate

and their attitude was favorable. Some activities were judged to

be too time- consuming. jhe'summative evaluation indicated that

these activities were most helpful in increasing the understanding

of the higher order proCesses of science. Significant gains

occurred in WISP scores after the program.

Deamer (19.73) investigated the perceptions helil by

individuals involved preServic'e program. The population

for/ the study consisted of/principals of cooperating schools in

eight school districts, preservice tea hers; =nd college super-

visors. Data were collected by means of five Q-sort instruments,

Personal Data Questionnaire, and the Education Attitude Scale.

Data from the Q-sort were analyzed to determiwithe relationship

that existed betweet various groups involved in the program.

The other "two instruments provided information on the bliCkground

and educational attitudes of participants. Analysis of the data

revealed that principals, preservice teachers; cooperating

teachers and supervisors differed significantly in perception of

:the attainment of general objectives for science teacher

t j 7.-



preparation.
V

Significant differences were reported between the

-appropriateness of objectives for preservice teachef;'at

different stages in the program. Preservice teachers in the

second quarter (J
2
) were more concerned about concept for-

mation, motivation, self-evaluations and individual differences.

They were more concerned in the third quarter (J3) about

teacher pupil interactions, use of effective inquiry strategies,

.and teaching-learning environment. Preservice teachers per=.

ceived appopriate objectives in the fdurth quarter (S1) as

"good" teacher characteristics and planning skills. During

the full -time student teaching' (S2) the objectives con-

. _

sidered most appropriate were conducive learning atmosphere,

. .

pupil teacher interaction, and effective teaching strategies:

To summarize, in_this section six studies were

,reviewed connected with the preservice secondary science

teacher education program at The Ohio State University. These

studies have shown that:

1. Preeivice teachers in the program couraged

more student participation in classrooms.than the ones'

in the Conventional preservice progfam.

2. The knowledge of.preservice students in the program

regardini culturally deprived students was signUican i ly

higher than the ones in the conventional program.

I*
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3. Preservice teachers in the program differed

significantly in the student and teacher relationship from

the ones in the conventional preservice program.

4, Graduates from the.preservice program; in comparison

to the graduates from other universities, possessed wider

and,and b.etter attitudes toward culturally deprived

\

tudents:

5. During the first-year teaching assignments, the

graddates from the preservice program changed their views

regarding the type of classroom activities less than the

graduates from the conventional program.

6. Indivi ialized laboratory:activities,helped to

increase the understanding-of the ture science.
,r"

7. Preservice teachers changed their perceptions

of appropriateness of objectives as they progressed

through the five-quarter sequential program.

Summary

In this chapter, research siudies were reviewed

concerning three major areas. First, research evidence

related to identification of various independent variables

.haVing an impact on teachers' behavior in schools was

categorized according to characteristics of the teacher,

students,. administrators and' situational. Certain specific

variables belonging to the four categories were recognized,

(

ti
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at the end of a particular section, whicirsheUltbe included in a

study related to teacher behavior. The list of the variables

identified included teacher pupil relationships, teacher's personal

adjustment, teacher's preparation in curriculum materials,

students' attitude-toward course and teacher, administrative
a.

support, basic laboratory equipment and many other variables.

Second, a number of follow-up studies were reviewed. It

' is evident that study of the performance of graduates" in .schools

provides useful feedback for the improvement of a. teacher education

.6 program Most folldw=up studies reported were conducted using

first-year teachers.

Third, studies related to field-based preservice programs

,

for secondary science teachers at The Ohio State University were

reviewed. It was evident that program graduates used more irOluiry-

y

oriented activities, an objective of the program, in classrooms

than other comparable graduates during student teaching and the

first year of teaching. it seems that a study of graduates during

their teaching careers eyond the first year should_provide additioh-r
4

arsignificant information on the effectiveness of the preservice

program.

The Tresent study includes aspects which are based on

cAclusions dawn from reviewed research. This study is an attempt

to follow up graduates beyond the first year after graduation up

to five years of inservice experience. In addition, a large number



of variables which include some variables identified in this
1

chapter and some new (such as the administrator's views on

science teaching, discipline, and the like) are to be studied

for their impact on the science teacher's use of inquiry-oriented

activities.

4

:
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CHAPTER III

THE STUDY -= DESIGN AND METHOD

This chapter contains a description of the following

three aspects:

1. Population and Sampling:

2. Procedures for Data Collecting.

3. Selected Instruments.

and nd Sampling

0),

The population was composed of teacher education graduates
*

with a major teaching specialization in any field of science

'physics, chemistry, biology, general science, comprehensive

.
. ,

science, physical science and earth science). A list of all the
. 7" 4

graduates with the above specializations was 'compiled for_the

periods-1969-70, 1970271«,.1971-72, 1972:73 and 1973 -74 from the

)

,

records in tire main office of the College of Education. This

list was checked against the records available in the Educational-

YY

Placement Office to get more recent information regarding the

employment,status of the graduates. A final list was then pre-

pared of graduates who were employed as full-time teachers in

the state of Ohio during the 1973-74 year. Along with t an

75
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attempt was also made to contact a totalof 40 graduAtes (with

no records in the Educational Placement Office) on.their permanent
. m

addieses.

An initial letter was mailedto the principals Of the

schools to confirm the placement of the 'graduates and to seek,

'' their approval for conducting the study in their school

buildings. A typed postcard was enclosed with the letter for

their responses (Appendix D ). Responses were ,received froM 92

DLit of a total of 135 letters,, during the two weeks following

the mailing. The investigator made telephone' contacts with the

''administrators of the rest of the schools. A total of seven

principals4 responded by indicating a new placement address for

the concerned graduates. Still others, numbering 22: indicated

the discontinuance of the graduates at their schools and no

knowledge of 'the-present place of employment.

All the information thus provided was immediately

followed up by4a telephone call and a formal letter. Two'

prinoipals reported that th graduates concerned were full-time

mathematics teachers instead of science. Five principals re-
.

±' 4

fused-to give their permission initially for the conduct of

tie stu The investigator,jhoW'ever, was ableoto persuade
0

three of the five to pafticip4te by explaining the importance

and procedural details of the study in telephone conversations.

The other, two prijhcipals (responsible for six employed

76
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graduates) were unwilling to allow the study in their buildings.

After reCeivinthe official approval from the school'

principal of request for participation in the study

was sent in dual teachers. Enclosed with this

were a brief description of the type of data to be collected

P

and the selected instruments.. Six teachers refused to

participate, citing personal apprehensionL

k
The final list contained 94 sample-teachei.s. these,

1'

only 89 returped the completed responses to the instruments in

time for the study. Further data from three teachers could not

be used for analysis due to 1 A of information,oirthe type

of preservice program atten ed. by them.1 Table 1,presents a

breakdown of thQ 86 graduates participating in the:study,

The, number of participants for the year 1969-70 was
.

,
.

eight. These participants were enrolled in,the Senior Project.
.'

,

No graduate's enTolled in the traditional (one quarter) preservice

education program Were selected for this study. 'the number

of graduates fol.- the years 1970-71, 1971-72, 1972 -73, and 1973-7/4

was 18,, 19, 21, and. 20 respectively. .

(

1
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TABLE 1

78

NUMBER OF TOTAL GRADUATES, GRADUATES

TEACHING IN OHIO TN 1973:-74. AND

PARTICIPATING GRADUATES
k .

Total Nurrho Graduates mployed
of Gradu-aTs

Tradi7 Pro-

krS' tionai jest

in Ohio
Tradi- Pro-
tionil j"ect

Nul.ilber of

Graduates
Participating

1969 -70 61, 21 10 8

1970-71 ., 39 41 -7- 30, 18

1971-72 72 22 19

1972-73 40 23 if 21

1973-74 50 )"--'1 2G

*Figures unavailable N = 86

1
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ComkarisOns Between Participating 'Versus NodCParticipating Population
.

Preservice data were collected on four selected variables

for all the graduates regardless of their place or current...

status of employment. The selected variables were pre-professional

grade point average (Entry GPA), grade point average in pro-

fessionak eduCation (EDP GPA), cumulative grade point average /

(CUMU GPA), and preservice compoSite score on Science Classroom

Activity Checklist:- Teacher's Perceptions (SCACL:TP PRE).

Means and standard deviations on all theSe measures are

presented in Table 2. The range of mean Entry GPA for partiqipating

graduates was between 2.66 and 2.94 as compared to 2.69 and 2.80

.

for non-participating graduateS. Similarly, the mean EDP, GPA

for participants ranged from/3.00 to,3.20, and for non-part} cipants

from 2.91 to 3.07. The mean CUMU GPA ranged from 2.75 to 2.99

for participants and fro m 2.80 to .3.02 for non-participants. The

mean SCACL:TP PRE scores ranged frbm 49.44 to 54.66 for participants

/ and from 49.35 to 53.36 for non - participants. The number of

paricipants'and non-participants with available data on all four

variables totalled 65 and 84 respectively.

;Further statistical analysis was performed, by multivariate

analysis of variance u3ing Clyde's MANOVA program (Appftdix A).

Two factors; participants versus non-participants and years of

`graduation, were analyzed for their separate interaction effects.

Data for 19691.0 were not included in this analysis since complete

data were available on the four variables for only one participant.

0-3
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No significant differences were found on the four variables

(Entry GPA, EDP GPA, CUMU GPI,, and SCACL:TP PRE) between the sample

of this study and the rest- of the graduates (Table 3) However, the'

SCACL:TP '( Preservice) scores for 1973-74 graduates ,(both partici-,

pants and non-participants) were signific'antly different frOm 'groups

in other years gable 4). The differences within the year 1973-74

between participants and non-participants were not significant, The

effect of including a sample having lower SCACL:TP Preservice scores

with the rest of the sample having higher SCACt:TP Preservice scores

was further considered by studying their SCACL:TP Inservice scores

(p. 111 and p, 116). The changes in scopes from preservice

service on SCACL:TP were non - significant for all the sample teachers
.

including.1973-74 graduates -('able 21). Thus the effect of initially

lbw SCACL:TP Preservice scores for one group was considered unim-

portant so long as-the change scores were not significant among

the groups.

No significant interaction was found between the two

factors, participants versus non-participants and years of

graduation (Table 5).
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TABLE 3,

TESTS OF SIGNIFICANCEON SELECTED VARIABLES

L

FOR .PARTICIPANTS VS. NON-PARTICIPANTS

82

MULTIVARIATE TESTS OF SIGNIFICANCE USING .

WILKS LAMBDA CRITERION

Test of Roots F DEHYP DFEER P Less Than

1 through 1 1.430 4.000 138.000 0.227

UNIVARIATE F TESTS

Variable F (1,141)1 MEAN SQ P Less Than

.

1

Entry GPA 0.048 0.012 0.827

EDP GPA 0.190 0.030 0.664

CUMU GPA 0.379 '0.060 0.539

SCACL PRE 1.183 .442 0.279

,

r-

.1;



TABLE 4

TESTS OF SIGNIFICANCE ONSELECTED VARIABLES

FOR YEARS OF GRADUATION

4

83

MULTIVARYATE TESTS OF SIGNIFICANCE USING

Test of Roots

1 through 3

2 through "3

3 through 3

WILKS LAMBDA CRITERION

DEHYP DFEER

12.000 365.405

6.000 277.000

2.000 139.000

F

3.530

1.043

0..038 ,

P Less Than

6.061

0.397

o.962

Variable

UNIVARIATE F TESTS

F (3,141) MEAN SQ P Less Than

Entry GPA

EDP' GPA
0

CUMU GPA

SCACL PRE

0.932

0.057

0.868

11.710

0:231 0.427

0.009 0.982

0.137 0.460

152.899 9.001

C

p
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TABLE 5

TESTS OF SIGNIFICANCE ON SELECTED VARIABLES

FOR INTERACTION BETWEEN PARTICIPATION

:VS. NON-PARTICIPATION AND YEARS

OF GRADUATION . /

84

MULTIVARIATE TES1 OF SIGNIFICANCE USING

WILKS LAMBDA CRITERION .,

Test of Foots F DEHYP DFEER P Less Than ,

1 through '3 . 0.930 12.000 365.405 '0.517

2 through 3 0.847 6.000 277.000 0.534

3 through 3 0.070 2.000 139.000 0.933

UNIVARIATE F TESTS

Variable F (3,141) MEAN SQ. P Less Than

Entry GPA, 0.866 0.215 0.461

EDP GPA '1.223 0.192 4,304'

CUMU GPA 1.788 0.283 0.152,

SCACL PRE .0.803 10.484 0.494
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The data on the teacher's descriptive variables were

collected from the Teather,'s Questionnaire (TQ). There were 86

tespondents.

Sex, Age, and-Marital Status

85

The teacher sample was constituted of 60 men (69.7 percent)

and 26 women (30.3 percent). The teachers ranged in age from 22

years to 52 years, with a Median of 25.46 years, and'a mode of

24 years. Table & presents the differr.t categories of age.

There were more married teachers (61, or 70.9 percent) than

unmarried teachers (25; or 29.1 percent).

TAW 6

AGE OF iklIPUE TEACHERS

L

Age in
Years 21-22 23-24 25-26 27-28 29-30

'Over

31 MEAN S.D.

Teachers Freq. 2

Reporting
Percent 2.3

-29

33.7

32

37.1

15

17.4

4

4.5 .

4

-5.6
26.18
'

4.31

4 No,
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t

Placements'

z'

The sample teachers were employed in seven differenttypes
e

of schqols. The breakdown of schools according to the grades in-

86

corporated is presented in Table 7 .
.

TABLE 7

TYPES OF SCHOOLS EMPLOYING SAMPLE TEACHERS

A

Grades in
Schools

1

6-8 7-8 7-9 10-12 9-12 9

0 -

Correctional
School-Girlg

i

Teac4ers Freq.

Repotting
Percent

13

15,1.

5

5.8

it
21

23.2

10

11.6

34

39.5

2

2.3

1

1.1

Preparation

The sample teachers received their preservice professional

eque-ation in one of the five different plans. The stricture of the

different plans was mainly based, on the amount of time spent,

(ranging from two to five quarters) an) related experiences. The

five-quarter sequence donstituted three quarters, usually in the

junior year, and two quarters in the senior year. This is indicated

as a J1, J2, J3, S
1,

S
2

or J
l'

J
2'

J
3

S
2'

S Ssequence, the
x

being an alternate experience to the typical classroom teaching.

Earth science education gtaduates were enrolled in a special

program; SIT or ESRQ, during bne of the professional education

'.
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quarters. This program is devoted to field experience and conducting

field studies. Post-Degree graduates received in-school experience

for three quarters. The Senior Project, with two quarters in-school

experience, was participated in by nearly one thirdof the sample

teachei4: Table 8 showS:the breakdown of the sample teachers

'according to the program types.

TABLE 8

TYPES OF pRESERVICE PROFESSIONAL EDUCATION

PROGRAM FOR SAMPLE TEACHERS

Types of Senior J1,g2,'S3 J1,J2,J3 ESRQ Post-
Program Project S1,S2 S2,Sx or Degree

SFE

Teachers. Freq. 31

Reporting
30 5 i0 10

Perdent 36.Q 34.9 . 5.8 11.6 ir.o

Teaching Load

Information was collected on_the numlv of teaching

periods per day and pe' week (Table 9). Two sample teachers taught,

three or less periods,per day (-2,2 percent), 42 taught four or

five periods per day (48;9 percent), and 42 taught six or seven

periods per'day (48.9 percent). These teaching loads were higher

J

.

fe



r
than the national average (Schlessinger et al., 1973), which

in 1971 fox, these categories were 64 percent, 33.3 percent and

2.5 percent respectively.

..TABLE 9

o NUMBER, OF TEACHING PERIODS

88

NUMYER OF TEACHERS
REPORTING

Teaching periods Per Days Frequency Percent;

1 - 3 2 2.2

4 - 5 - '42
)

48.9

.
r a

6 - 7 4 42 4.8.4

A

Teaching Periods Per Week 4

1 - 15

,16 - 25

26 - 35

s

2 2.2

42 48.

42 48.9

The number of,subjects.(preparations) taught varied from

one to three for the sample teachers. However, only one person

.reported teaching a subject unrelated to his major/minor field

of study at the-university. Table 10 presents the data on the

number of subjects taught.



-

'TABLE 10

NUMBER OF SUBJECTS TAUGHT BY

SAMPLE TEACHERS

r

89

Number of Subjects Taught 1 2 3

-r

. Teachers Frequency . 30 30 26

,Reporting

Percent 34.9 34.9 30.2

t
Size and Type of Class

Each sample teacher reported information regarding the

particular class in which student data were collected. The number

of students in class varied considerably for different teachers,

ranging from 3 to 42. The mean clas,s size was 28 students (figure

rounded). Table 11 presents a further breakdown on class size.?

c



TABLE 11

'90

CLASS 'SIZE FOR SAMPLE 'TEACHERS

Number
Students 'Less
jn'the Than
Class 10

.
.

'Teachers Freq. 4 :'
--. ...,_

Reporting
' Pdrcent 4%5

11-15 16-20
,

'21/25 '26-30 31-35 36-40
Over

40

4,

5 . 15

5.9...:27.4

26

30.3

25

29.1

. 6

, _

6.9'

. -

. 4 '

'4.5

1

.

1.1

'-The 'types of classrooms where "student" data wei4 collected

were characteriied as "regular" by 3 teachers, "advanced" by lq,

and "modified" by'4 eachCrs: One teacher did not respond to this

' item.

Procedures for Data Collection

Distribution of Materiels

After the1election of the sample ip the last week of

.. ...
%. - , ,March, 19it, the packets, containing the instruments were prepar ed

for each sample teacher..-Each packet coritained the appropriate,

ty ti

number of pupil.instrumCnts (Checklist for Assessment of Science

Teach'ers: Pupil Perceptions, or CAST:PP and Student'Questiorinaire

or S.Q.) to be administered in a single science classroom taught

by a sample teacher, three teacher, instruments (Science Classroom
.

I 9
I-

414
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Activity Chetklist: Teacher's, Perceptions, or SCACL:TP, Teacher

Questionnaire, or T. Q.,=and F4cilitiesChecklisx, or F. C.), in-
,

<

struCtion sheet for administerik the instruments (see Appendix q,

and a sufficient number of DIdITEK response sheets for one pupil

and one teacher instrument (CAST:PR and SCACL:TP). A copy of the

schedule for one school visit by the investigator was also, included

in the'packet.
41,

The period durineApril 21, 1975, to May 16, 1975, was

suggested for the administration of all the instruments. The

investigates delivered more than half the packq,s in person to the

sample teachers during his scheduled school visits (starting from

April 7, 1975) before the first day of the suggested administration

dates. The other packets were sent by first class-mail.

The 'majority of the teachers were advised to return the'

materials to the investigator during his visits to their schOols.

The others were provided with sufficient postage and envelopes for

returning -the'completed response sheets by mail. Materials were

misplaced in tht mail from three teachers out of a total sample of

AP
94 'teachers. The two other teachers Who did not find it possible

to administer the instruments were unable to do so because of the

extremely low levels of vocabulary and reading comprehensioh of

their students (a juvenile correctional institute for tcen-age

b9ys). Data from the three ather.teachers were not used in the.

analysis because of the lack.of positive

their preservice pl'ogram.

information on the type of
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The Administrator's Questionnaire (A.Q.),and Checklistfor-
1

Assessment of Science Teachers: 5ipeivisof's Perceptions (CAST:SP)

were mailed or delivered starting the first week of May, 1975, to the

principals or other designated supervisors forthe sample teachers

./
whom the investigator met during the scheduled school visits. Thb

completed response sheets (one DIGITEK, and one narrative, A.Q.) were

returned by mail-to, the investigator, before June 15, 1975.

Scoring

The narrative questionnaires (T.Q., S.Q., anT.F.C.) were

coded by the investigator on DIGITEK sheets, the first three on

Form 108 and the fourth on Form 129. All the DIGITEK sheets were

'then processed through an optical scanner at the Testing and EvaIua-

tioh Center, TheOfiio State University. The punched cards were ob-
.

tained following the optica scanning. Ech'Idata:card was identified

by an eight-digit identification code representing the followings

,ColuMh 1 Type of respondent (1 = teacher, 2 =
studefft, 3 = administrator or supervisor)

Column 2 Type of questionnaire (1 = T.Q., 2 =
SCACL:TP (Pre), 3 = SCACL:TP (Post),
4 = F.C., 5 = S.Q., 6 = CAST:PP,
7 = A.Q., 8 = CAST:SP)

Columns 3,4 :reacher Identification Number

Columns 5,6 School Identification Number

Column 7 ,Type of school

ColUmn 8 Type of proservice program .(1 = five--.quarter,

Jr- S2, 2 = five-quarter, - Sx, 3 . SPE or
ESRQ, 4 = three-quarter Post Degree, 5 = 4wo
quarters, Senior Project)

. 4



All the data cards have been stored in the office of the

Faculty of Science and Mathematics Education for future:use.

.
4

Other Data

Preservice scores on Science Classroom Activity ghvklist:

Teacher's Perceptions (SCACL TP) were obtained for the sample

from the records of the FacuXty of Scien6e and Mathematics Education.

These scores were collected to make a comparison between SCACL:TP

(P Service)' and SCACL:TP (Inservice) scores. One preserifice score

0
per teacher wasA.ncluded ip the a Ra lysesx4,

For the initial analyses of the sample versus the graduates"

not included in the study, the grade point averages at three stages

were collected fior all the secondary-science teacher education

graduates during the school years of September, 1969, to Awgust,

1974. The three stages were pre-professional, professionhl
9.

education, and the cumulative grade point averages. The informa-

tioh was obtained directly from the transcripts, a dopy of.each

ofwhich was available in the office of the College of Education.

" 2

-Selected Instruments

The instruments were selected to assess the following:

. 1. Changes in the teacher's perception's about the

'appropriate classroom (science) activities.

2. Determination of the types of activities used in

the classroom.



S
/ 3. Determination of the relationship between t 1.1e

criterion variabl'es arid' the variables from the

following categories:

A. Teacher characteristics:

B. Student characteristics.

C. Administrative factors.

D. Science facilities.

Checklist for Assessment of Science Teachers (CAST)
I

Tilts. checklist is- available in two different forms --

Tne Tor the supervisor's peiCceptions (CAST:SP), and the other for
. .

the pupi71 perceptions (CAST:PP).

94 I

The checklists were compiled.in the present form'6y
4

Howe aid Bitwn (1972) at The Ohio State University. 'There are

V
three separate sub- scales in the checklist i'vhich have been derived

from previous works conducted by Williamson (1956), Howe (1964) at

Oregon State University, Leeds and Cook (1947), and pchendorfer

(1967). The supervisors form contains all three sub-scales, which

./
are Teacher Pupil Relationship, Type of ClassrooM Activitaes, and

Teacher's Personal Adjustment. The pupil form contains items

only on the first two sub-scales. Each sub-scale consists of

five questions.

4

ti

4



The Teachfi. Pupil Relationship scale originated rom a
.

.
factor analysis of items compiled by Leeds and CoOk (1947). The

factors were slightly modified and reworded by WilliaMson (1956)

and used in the Teacher Rating Scale.- The scale consists of five

major areas:'

1. What is the status of'the teacher's-disciplinary

ability ?.

1
2. Does the teacher ha've a "student" or "subject matter"

Point of view?

3. What is'the nature of the teacher's attitude toward .

adolescents? 1

4: How does th6 teacher understan' adolescents Who have

behavior problems?

.
S. What is the attitude of students toward this teacher?.

The second sub-scale -- Types of Clasroom Activities --

was developed by Br
10

wn (1972) from the Science Classroom Activity

.(SCACL) developed by Sagness (1970) at. The Ohio State' University.

The SCACLcontains seven sub- sections related to. the types of

activities in a science classroom. The,scores on this checklis-t

reflect the teacher-centered ox pupil-centered nature of classroom

activities. An exclusive description of SCACL is provided on page 97

Brown (1972) carried the philosophy of SCACL in developing

the section on types of classroom activities for CAST, and encompassed

it into the following five major areas:



1. What do students do in the teacher's cfass?

2. What is the role of the teacher in the classroom?

.3. How does the teacher use the textbook and i:eference-

materials?

4. How are the teacher's tests designed, and how are they

used?

5., How does the teacher conduct the laboratory?

The third sub-scale Teacher's Personal Adjustment

was designed originally by Williamson (1956) for the Teacher

Rating Scale, and later used by Howe (1964). It was divided into

five areas:

1. Is the teacher capable of analytical thinking?

2. What are the social attitudes,of the teather?

3. What emotional attitudeajare shown by the teacher?

4. To what extent does the teache'r devdlop satisfactory

personal relationships?

Each,of the major areas in the three sub - scales was

divided into five parts. Each of th'e'parts reflected a teacher,'s

attitude toward the major area, rkging from most desirable to

Pr

least desirable. A numerical scoring key, assigning. weights of

5, 4, 3, 2, 1 to successive parts in each area was used by

.earlier infestigators as well as in this study. Thus a score

of 25 reflected the Most desirable attitude and types\of classroom

activities performed by a 'teacher. A score of five reflected

96
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the least desirable attitude and type of classroom activities. The

maximum possible score was 75 for the CAST:SP and 50 for the CAST:PP.

B wn (1972) observed that extremely'carefUl attention was

given the readability of the pupil's form. The Dale and Chall (1948)

and the Flesch (1949) tests_ofreadibility were conducted enethe

respective scores were converted to grade level seven'and grade

'level five -six.

' Best (1970) reported some of the unpublished results based

on the data collected by Howe at The Ohio State University. The

data were collected on the Teacheryupil Relationship sub-scale

in Oregon and at The Ohio State University. Table 12 containing

ranges, means, and reliability estimates i8 reproduced from Best's

report (1970) with prior approval 6f Howe.

1.4

4
A

1

/-

o
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TABLE 12

RANGES, MEANS AND RELIABILITIES 0 TEACHER-PUPIL.

,RELATIONSHPRATINGS AS REPORTED BY

BEST (1970, p.. 78)

Teachers Raters, -Mean, Range

30 Biology Principal 18.2 10-26

Teachers in or
Oregon Schools Supervisor 4,

1
,..f,

(1967)' 10th,Giade 16.9 10-24*

Students,
,..

120 St6dent' Cooperating- 16.6 8-25

Teachers (Biology) Teachers
at The Ohio State

, .., .
Univers,y i

ft

.40 of the 10th Grade 16.3 10-24*

Above . Students

4

Reliability.
(KR 20)

.84

.86

. .85

.81

*Rounded to the nearest whole number.
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Best (1970) administered the Teacher Pupil' Relationship,

sub-sotle to 308 clasgroom students and reported Hoyfts reliability
.

as. .82.

Brown (1972) reported.Nrrelg.'tions betWeen SCACL:TP and

different sub-scales as well as,composite.scores on CAST:SP and

CAST:PP. These are rreporte'4%in the following table (13).

TABLE 13

SIGNIFICANT CORRELATIONS.BETWEEN SCACL:TP

,(URBAN SCHOOLS) AND CAST AS REPORTED BY
,

.4

BROWN (1972, pp. 117-118)

Score
Description

Number
of

Subjects
(N)

Correlation
Coefficients

r)

, Level
of

Signifi-
cancc

CAST:SP (Types of Activities)
by University Supervisors 46 .403 .01

CAST:SP (Composite)
by University Supervisors 46 .360 .05

CAST:SP (Teacher Pupil
Relationship) by
University Supervisors 45 .313 .05

CAST:PP, (Types of Activities)
on Student Teachers 6 .933 .01

CAST:PP (Teacher Pupil
Relationship) on Student
Teachers 6 .944 .01

CAST:PP (Composite)
on Student Teachers 6 .909 .05

moo
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Corirelations*of CAST:SP and CAST:PP,with SCACL:TP obtained
4

in'this study are reported in'Table 14. The samplefoT SCACL:TP

included 89 secondary science teachers. Sample numbers fofr CAST:SP

and CAST:PP are presented/44.0in the table.

TABLE 144

'CORRELATfONS OF SCACL:TP

CAST:SP AND CAST:PP

S c&re

Description

Number
of Correlation

5,ubjects . Coe'fficients
(N) (r)

Level

of
Signifi-
cance

CAST:SP - Sub-Scale A
(Teaoher,Pupil
Relationships) 86 0.316 . .05

CAST:SP - Sub-Scale B
(Type of Classroom
Activities) 86 0.0198 .05

9,ST:SP - Sub-Scale C
(Teacher's Personal
Adjustmant) :86 0.340 .001

CAST:SP (Composite) 86 . 0.329 .001

CAST:PP - Sub-Scale A
(Teacher Pupil
gelationships) 86 0.356' .001

CAST:PP - Sub-Scale B
(Type of Classroom
Activities) 86* . 0.304

\j,

CAST:PP (Composite) 86* 0:402 .001

*Number Of subjects indicates average scores obtained from a total of
1,986 student responses categorized according to teachers.
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. - Brown reported the reliability estimates for CAST:PP.,

- and KR-21 estimates were 0.74 and 0.74 foT CAST:PP. using/

a sample of 327 high.school students.

. CAST:PP and'CAST:SP were administered to 1,986 students

and 86 adminkitrators and science supervisors. Estimates of

Hoyt's reliabilities were calculated by using the FORTAP (RAVE)

computer program developed by Dan Bauman(1973).

Because of the limitation of the computer program

(maximum ,1,000 subjects), a random sample of 994 CAST:PP respons4

was-drawn from the total responses for computing the reliability.

Hoyt's reliability estimates are presented in Tables 15 and 16

By using the partidular computer program new response choices

for each item were generated that produced the optimum estimates

for Hoyt's reliabilities. These new choices'and other relevant

data generated are presented in Appendix F.

.

TABLE 15,

HOYT'S RELIABILITY ESTIMATES FOR CAST:SP

Source

4

DF MEAN SQ., F R and SE

Individuals

Items.

Error

Total

85

14'

1190

1289

5.1863

5.2126

0.5201

9.9701

10.0206

0.8997

2.6986

1



TABLE 16

HOYPS RELIABILITY ESTIMATES FOR CAST:PP

102

Source DF MEAN SQ. F R and SE

Individuals 993 4.7982 4.4231 0.7339

Items ,9 78.4913 72.3561 3.1246

Error 8937 1.0847

Total 9939

Science Classroom Activity Checklist: Teacher's Perceptions

"t,

The checklist was developed by Howe and Sagness (1970)

as an extension of the work completed by Koohendorfer (1967) 'in

developing the Biology Classroom-Activity Checklist (BCAC) at_the

University of Texas. The checklist is a collection of 60 True/False

type items which represent seven dimensions of a classroom. These

.are students classroom participation, role of the science teacher in

the clpssroom, use of textbook and reference materials, laboratory

preparation, type of laboratory activities, design and use of tests,

and laboratory follow,-up activities. A composite score on this

checklist reflects the degree to whicha teacher uses activities

-thought to achieve the objectives of contemporary inquiry-oriented

science cours'es. A high score on the checklist (true answers)

I
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reflects positive activities for the accomplishment of inquiry-

oriented objdctives.

Sagness (1970) pilotCd various forffis of this checklist and

calculated:their reliability and validity estimates. Further,

Brewington (1971) Cignetti (1971), and Brown (1972) used this

checklist for evaluating the different aspects of the preservice

teacher education program at The Ohio State University. This

investigator administered the checklist to sample teachers. The

reliability estimates from all these studies, except Brown, are

presented in Table 17.

TABLE 17

103

THE KUDER-RICHARDSON-20 AND KUDER-RICHARDSON-21 RELIABILITY ESTIMATES

FOR THE SCIENCE CLASSROOM ACTIVITY CHECKLIST (TEACHER'S

PERCEPTIONS) FROM DIFFERENT SOURCES

TypeOpf4Subjets (and
Namelbf the Study)

Number of
Subjects KR -20 KR-2,)*

1. Urban - Suburban Com-
bined (Sagness) 38 .841 .812

2. Urban (Sagness) 62 .745 .704

3. Suburban (Sagness) 62 .800 .763 .

4. Urban - Suburban Com-
bined (Brewington) . 26 .728 /

5. Ohio State and Non-Ohio
State Graduates ( Cignetti) 45 .65 .64

6. Present Study 88 .705 .656

I



,Facilities Checklist'

104

The purpose of using this checklist was to seek information

regarding the status of physical facilities, equipment and other

-

provisions available for the teaching of science in schools.

This checklist was based on an earlier form of asimilar

checklist developed and used by Cignetti (1971) and Biewington (1971)

in aS-'sociation-With Schlessipger and Howe at The Ohio State

University. The earlier vrsion'was prepared after reviewing

'materials published by Chemical Educational Materials Study (CHEM
a

..-Study), Physical Science Study Committee, Biological Sciences

Curriculum Study (BSCS) and National Science Teachers Association

groups. There were six different categOries included in the

checklist. These were room design, fixed laboratory facilities,,

faberatoTy equipment, laboratory assistants, budget considerations,

and field trips. A_total of 46 questions, were included in the

original form. s

The form of Facilities Checklist used in the present study

was a shorter form,(24.items). The items which showed no significant

correlations with the criterion variables (SCACL;TP)'in the'past

two studies were eliminated, from the revised form. However, all
- .

the six categories.f,Tere represented in the shorter version.

The sample Leachers completeLthis checklist on a three-
.

choice (No/Yes/Outstandirig) scale. The items were coded on DTGITEK
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sheets and transferred on unisort computer cards for further analysis.

A-copy of the checklist appears in Appendix C.

Administrator's Questionnaire

It was hypothesized during the inception.of this Study

that school. administrators who came in contact directly with science

teachers might influende.some of the practices.used by teachers.

'Such a contention has been substantiated in the literature (Peruzzi,

1972) .

This questionnaire was developed b> the invpstigator to

seek the administrator's or Supervisor's views regarding the pur-

poses and teaching methodolqgy for science instruction, the

attitude toward student discipline, the attitude toward students

causing problems, and the perception of their role for instructional

leadership.

The first six items covered biographical informati*.

Items seven and eight were conccrned with, the purposes and teaching

methodology for science teaching. These two items were in the

form of'a rank' order checklist. The next seven ;i.tems were taken

from the Science Supervisory Style ,Inventory (SSSI) developed by
1

Peruzzi (1972). The SSSI was based on the psychb-sociological.

model -- The Social Systems Model -- developed by Getzels'and

Guba (1955). The question items taken for the present study

A
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belonged to,,the factors with over 0.7 factor. loadings identified by

Peruzzi (1972) . *

The last four questions in the Administrator's Questionnaire

Ai
. were in commorh with the Teacher Questionnaire. This ,.,as done to make

a comparative check on what an administrator thinks he/she shoulkbe.

doing in the area of instructional leadership against what he /she

does as perceived by the sample teachers.

Teacher Questionnaire

The Teacher Questionnaire (T.Q.) used in this study was

somewhat similar to the one developed and used by Brewington (1971)

and Cignetti (1971). Certain new items were added by the inves-

tigator covering areas such as.the attitude of teachers toward

the meeting time of the class used in the study, grading and

'reporting, level of the class, and the items used in the Adminis-

trator's Questionnaire. The-seven.questions based cn the factor

leadings obtained by Peruzzi (1972) were to seek the teacher's

A

expectations as well as the actual status of instructional leader-

ship provided by administrators. A

The responses were coded'on a DIGITEK sheet and transferred

to unisort computer cards. The common items between A.Q. and T.Q.

were assigned a numerical score of four for the m9st desirable

(response choice A) to the least desirable (response choice D).

)
( 4

J
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Student Questionnaire .

The Student Questionnaire (S.Q.) was based on the earlier

version used by two investigators, Brewington (1971) and Cignetti

(1971). The questionnaire was designed to provide information on

studentscharacteristics such as age, sex, number of years of science,

previous grades, attitudes toward the teacher and the science

course, and future plans for pursuing a science related career.

Three additionql tem were included to seek further information

on students' view if he/she dislikes the science course

as taught by the science teacher and why, if he/she is not

interested illa science related career and why, and who most.

influenced him/4r tc pursue a science related career, if, in
4

A

fact, he/she does plan to do tat.

The responses were coded on a DIGITEK sheet bythe

investigator and transferred to unisort computer cards.

it%

,
,A
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CHAPTER IV

THE RESULTS; .

The purpose of this study was to'evaluate selected aspects

.of the preservice secondary science teacher education program at

The Ohio State University. ,A total of nine specific hypotheses

were proposed concerned with the views of science teachers (pro,

gram graduates) regarding the type of classroom activities they

r.
shoulduse.as well as the type.they actually did use.

A large - number of independent variables, relating to teacher,'

student, administrative, and situational characteristics were

examined to determine their relationship to-criterion variables.

The methodology adopted was to follow up one- to five,yeaf

graduates who were teaching in Ohio during 1974-75 and administer

a battery of instruments to their students, their superyisors,

and themselves.

This chapter presents the results of the data collected.

There. are three major sections included. In the first section,

data analysis is presented concerning changes in views of

science teachers, from preservice to present, regarding appropriate

classroom activities. Prdservice and iciervice scores on this

aspect were collected by administering SCACL :TP.' Data were

analyzed by one-way analysis of variance.

.11
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The second section deals with the determination of the

-.type of classroop activities actually implemented by science

teachers'in their classrooms. The data for this aspect were

Collected by administering'CAST:SP and CAST:PP to administrators

.

.ceern students ina single class in each school. The data, ob-

tained were grouped according to length of teacher's teaching

experience, type of schools of current employment, teacher.'s

major field of preparation, and different versions of thee .

preservice program. Analysis of data was performed by analysis

of variance.

The thirdoection is devoted to identification of

variables to.predict the views of science teachers regarding

appropriate classroom activities and type of activities

actually implemented. The variables were drawn frOm four

categories -- teacher related, student related, administrative

and situational. .Data for these were collected by administering

Teacher's Questionnaire (T.Q.), Student's Questionnaire.(S.Q.),

Administrator's Questionnaire (A.Q.) and Facilities CheCklist

Analysis of data was performed by stepwise multiple

regression on all the independent variables. This was followed

by factor analysis of all the independent variables to examine

how predictor variables loaded on different factors. A summary

is presented for each Majo sectibn.

109
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Change in Views of Science Teachers Regarding

Appropriate Science Classroom Activities

The Science Classroom Activity Checklist: Teacher's

Perceptions (SCACL:TP) was administered to teachers during their

preservice.teacher education program and their inservice during

the course of this study. Preservice scores were retrieved

'from; the records available in the office of the Faculty of

ScienCe and Mathematics Education. A composite score on

SCACL:TP (PrAervice) was available for only 65 sample teachers,

which included none for 1969-70, 8 for 1970-71, 10 for 1971-72,

18 for 1972-73, and 19 for 1973-74 sclio-ol years.

Inservice SCACL:TP scores were obtained by administering

the instrument during Spring, 1975. There were 86 responses re-

turned. 'However, the responses of only 65 participants With

both Preservice and inservice scores were used for determining

changes in their views.

The data were grouped according to length of teaching

experience, type of school of current employment, and version of

preservice program. Means and standard deviations on SCACL:TP

for, each preservice and inservice group are presented in

Tables 18, 19, and 20. For the group according to teaching'

experienCe the ranges of preservice mean scores on SCACL:TP

4
.3.-
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was 49.44 to 54.66 and that of inservice mean scores between

51.16 and 54.44.

TABLE 18

MEANS AND STANDARD DEVIATIONS OF SCACL:TP

PRESERVICE AND INSERVICE SCORES

ACCORDING TO LENGTH OF

TEACHING EXPERIENCE

Years of PreService Inservice
Experience* N Mean . S.D. Mean S.D.

1

2

4
3

4

19

18

4.10

18 w,

49%44

54.66

54.60

53.15

4.07

2.30

3.62

2.89

54.11111.3:48-

51.16 ,12 ...11

54,20

+4P.'

*Preservice scores for s'ampic teachers with fire years of.ltall-time
teaching experience were not available.

.



TABLE 19

MEANS AND STANDARD'DfNIATIONS OF SCACL:TP

PRESERVICE AND INSERVICE SCORES

ACCORDING TO TYPES OF SCHOOLS

Types o'f

School (By
Grades)

\

N
Preseryice

Mean S.D,

.

Inservice )

Mean S.D.

6-8 , 12 54.08 , 3.72 53.00 4.28

7 -8 5 53.20 2.38. 52.20 5.26

7-9 '17 51.05 3.92 54.00, 3.95

10 -12 6 53.00 3.22 53.66 3.82

9-12 23 53.431 3.88 51.52 10.87

9 2 59:00 1.41 52.00 1.4.

Correctional 1 48.00 52.06

I

.



1

113

TABLE 20

.

MEANS AND STANDARD DEVIATIONS ON SCACL:TP

PRESERVICE AND INSERVICE SCORES

, ACCORDING TO VERSIONS OF

PRESERVICE PROGRAMS

.

Program
Versions N

Preservice
Mean S.D.

Inservice
Mean S:D.

Senior Project 17 53.81 2.94 52.43 4.32

J
1

- S
2-

30 52.71 4.09 52:42 9.83

-J
1

- S 5 49.40 4.72 56.60 ,- 2.30
x

,-.

ESRQ, SFE 8, 53.12 2.29 51.87 4.42

Post Degree . 5 52.60 4.15 53.00 5.78

"/

c

alt

..,

i

1 :,').
...h, _p .' .0

At

.
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For the group according;to.school types the range of

scores for preservice was 48.0 to 54.0, the lowest obtained by 4

a teacher in a correctional school for girls and the highest by

middle school (sixth, seventh and eighth grades) teachers. In-

servicvcores arranged according to type of schools ranged from

.51 5 to 54.0.

For the group according to program version the range of

SUACL:TP wean scores was 49.4 to 53.8 for preservice scores,_the

,loweSt being in the JI - Sx program and the highest..in the Senior'

Project. .However, t4pse scories changed during inservice, with a

range of 51.8 to 56.6, the lowest obtained by ESRQ,and .SFE

. .

teachers and the highest by J
1

- S teachers. The students in
x

the J
1

- S
x

program were deemed the better prepared. They

were involved in student teaching without an S1 expeilence.

Further analysis was performed by analysis of variance

using the change scores on SCACL:TP from preservice to inservice.

One teacher, employed in the correctional school 'for girls, was

not included in this analysis. The curriculum and the educational

setting were considerably different in the correctional school

from a typical high school. Preservice SCACL:TP scores fOr

teachers with five Years of teaching experience were not available.

:Consequently, these teachers were excluded from all analyses

concerning changes in their views.

-,)
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Results of analysis ofvariance are presented in Table 21

according to length of teaching experience. To be significant at
......o.

the .05 level the F-ratio with degrees of freedom 3 and 61 should

be equal to or greater than 2.75. The F-ratio obtained inIthe

analysis was 1.514, thus no significant differences were found

in the changes that occurred on SCACL:TP scores from preservic'e

,
to inservice,for teachers with one to four years of, teaching

..

experience.

.

-

i r, 1
.h.' -P--1

t
..,



TABLE 21

ANALYSIS OF VARIANCE ON CHANGES 1N

PRESERVICE TO INSEIVICE SCACL:TP

SCORES ACCORDING TO

DIFFERENT, GROUPS

Length.of Teaching Experience*

116

Source
Sum of Mean . Signifi-
Squares D.F. Square F -ratio cance

Between groups 92.6721 3 30.8907 1'.5145 N.S.

, Within groups 1244.1880 61 20.3965

Total 1336.8599 64-

*Data for one teacher employed in correctional school not included

Type of Schools of Current Employment*'

#

Source
Sum of Wean
Squares D.F. Square cance

Between groups 71.6759 5 14.3352 0.6685

Within groups :1265.1841 59 21.4438'

Total ' 1336.8600 64'

41

N.S.

*Data for one teacher employed in correctional school not included
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TABLE 21 (CONTINUED)

Different Versions of Preservice

Programs

Sodrce
Sum of
Squares

,

D.F.*
Mean
Square F-ratio

Signifi-

cance

*-1

Between groups 50.3456 4 12.5864 0.5740 N.S.

Within groups 1306.710D 60 21.9285

Total 1357.0556 64

*Data for one teacher employed in correctional institute not included

N

st,
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Table.21 presents an analysis of variance data .for

..different school types. To.be significant'at the .as level, the

F-ratid with degrees of freedom 5 and 59 should tie equal to or

_greater than 2.36. The actual F -ratio obtained was 0.6685. Thus

no significant differences were found in,changes that occurred on

SCACL:TP mean scores for.teachers in different types of schools.

Data on analysis of variance for the group arranged

according to program versions are presented iirTabfe 21. To be

significant at the .05 level; the F-ratio with 4 and 60 degrees of

freedom should be equal'to Or greater than 2.52. The actual

-ratio obtained was 0.5740 to indicate no significant differences

in. mean scores.

/To summarize, data on SCACL:TP were obtained during the

preservi-ce program and again during inservice. Changes in mean

scores from preservice to inservice were computed.. Analysis of

'.variance revealed that.the changes in scores on SCACL:TP were

non-significant when teachers were grouped according to length'

of their teaching experience (one to four years), -type of sciris

eljir
`of employment, 9r different versions of the preservice'progrnm

. .

provided.

Hypothesis 1 as specified in Chapter I related to this,

r, ..
finding. It was, stated as: The secondary science teachers

graduated from The Ohio State University have not significantlj,

.%1
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changed their,views'regarding appropriate type of classroom

activities during their teaching careers in schools. The results

of thisanalysis showed.that the changes in teachers -' views as

measured by SCACL:TP tere not significant.. TherTore, Hypothesis 1

cannot be rejected.

tr

The implication of this analysis is that science teachers

graduated from the field-based program held almost the same Views

regarding appropriate types of classroom activities after one

,to four years of teaching experience as during their preservice

.education.

I

**,

4w,

*0*
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ntermination of Type of Classroom Activities Implemented

The data were collected to determine the type of activities

implemented by teachers from sub-Score B on CAST:SR and CAST:PP.

Student!s responses were converted to a4nein class score for each

sample teacher. The data from both,foill "of the checklist were

grouped into four separate-categories for analysis. These groups

were formed according to the lengthof teaching experience of
4

teachers, type of schoels,'field of instructional. specialization,

and the different versions of preservi.ce programs.

..

A maximum posSible score on sub -scale B on two CAST forms

was 25, which suggests in general a considerable, amount of

student-Oriented instruction.* On the ;contrary, a score closer,

. to a minimum score of five indicates that most,activities,

eluding laboratory experiments, use of textbooks 'and reference

materials, and the tests are organized in such a way that students'
0

active involvement--and independence in- carrying,out investigations

becomes secondary in importance.

Analyses were performed separately for each group using

one-way analysis of variance,. Means and standard deviations

for the tWo forms of-the checklist are presented for lengths

of teaching experience, type of schools,major field of

specialization, and preservice program versions respectively,in

Tables 22, 23, 24, and 25. The range of means according to
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teachi,ng experience scores obtained on CAST:SP-1 were 19.7 to

2.1, and 17.6 to 18.5 on CASTO0P-B. Man Scores for the group

arranged according to school types ranged from 18.0 to 2Z.5 on

CAST:SP-B. and from 16.5 to 18.3 on CAST:PP-B. The teachers with

dt'fferent fields of specialization varied in the mean scores on

CAST:SP=B from 19.9 to 21.4 and on CAST:PP-B from 17.5 to 18.8.
J

The mean scores for the, group according to program versions

ranged from 20.0 to 21.6 bb CAST:SP-B and from 17.1 to1.9.2 on

CAST:PP-B.

It may be observed that scores on CAST:SP-B are con-
.

sistently highqxhan on CAST:PP-B. This shows that,administrators

rate activities in classrComs to be more inquiry-oriented than do

classroom students. An implication of LhiS. might be the ad-'

ministrator's approval and support of the teacher's instructional

'strategy. Analyses to show this are explained under the sub-

section "Identification of Predictor Variables" in this chapter.

The mean scores of inservice teachers.on CXST:SP (sub-

scores A and B) were 40.94 (N = 86) as compared to 38.67 (N = 39)

reported by Brown (1972) in his study on pro.ject preservice

teachers. He did not report means for CAST:SP-C. Brown (1972)

reported coMposite mean scores on CAST:PO:B for project pre-

service teachers (N 9) as 39.78 as compared to 37.30 (N = 86

classrooms or 1986 individual responses). (Appendix H)

1



. .

TABLE 22

MEANS AND STANDARD DEVIATIONS ON THE TYPE

OF CLASSROOM ACTIVITIES ASSESSED

BY $ST:SP -B AND CAST:PP -B

ACCORDING TO LENGTHS OF

TEACHING EXPERIENCE

192

Years of CAST:SP-B CAST:PP-B*
Experience N Mean S,D. Mean S.D.

.

1 20 20.42 3.76 117:90 2.61

2 21 20.80 3.35 '17.85 2.19

3 19 19.94 . 3.58 18.52 1.77
)

4 18 19.77 2.88 17.72 1-63

5 8 22.10 2.60 17.62 2.13

*Based on class mean scores.

141
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TABLE 23

MEANS AND STANDARD DEVIATIONS ON THE TYPE

OF CLASSROOM ACTIVITIES ASSESSED

BY CAST:SP-B AND CAST:PP-B

ACCORDINGTO TYPE

OF SCHOOLS

Typg of
School

(Grades) N

CAST:SP -B

Mean S.D.

:,

CASTO)P-B*

,Mean S:D.

------

/
6 - 8 13 20.38 3.04 17.92 2.21

7 - 8 5 18.40 4.15 17.60 1.81

/

7 - 9 21 21.04 3.10 18.15 1.87

t 10 - 12 10 21.40 2.17 18.30 1.76
... .

9 - 12 34 20.11 3.76 ' 18.08 2.23

9 2 22.50 2.12 16.50 2.12

Correctional 18.00 17 -.0

126

*Based on clams mean scores.

112
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MEANS AND STANDARD DEVIATIONS ON THE TYPE

OF CLASSROOM ACTIVITIES ik.SESSED

BY CAST:SP-B AiD CAST:PP.B

ACCORDING TO rup

OF SPECIALIZATION

.

Major
Field N

CAST:SP-B
Mean f S.D.

i
\

N'

Biological
Sciences .35\

'General'General Science 30
,

Earth Science 9

Physical
Sciences 12

19.94

.20.86

21.44

20.25

3.50

2.60 .

3.94

...

4.04 ,

..,

124

1

CAST:PP-B*
Mean S.D.

17.94 2.20

s .

\
.17.56 2.

18.22: 1.30

,

18.83 ' 1.52 -->/

*Based on class mean scores.
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TABLE 25

MEANS AND STANDARD DEVIATIONS ON THE TYPE'

OF CLASSROOM ACTIVITIES ASSESSED

BY CAST:SP-B AND CAST:PP-B

ACCORDING TO PRESERVICE'

PROGRAM VERSIONS

Program. CAST:SP-B CAST:RP-B*
Versions Mean S.D. Mean S.D.?

J1 : S2 30 20.03 3.24 17.93 2.01

"31 Sx - 5 20.80 2.77 19.25 3.40

ESRQ, SFE 10 MA O 3.74
-

, 18.50 1.50

Post-
Degree 10 20.77 3.30

s.-
'17.10 2.9D i

Senior 31 20.43 3.55 17.89 1.8.

125

*Based on class mean score.

A
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TABLE 26

ANALYSIS OF VARIANCE)5IN CAST:SP-B AND

CAST:PP-B ACCORDING-TO LENGTH

0 TEACHING EXPERIENCE

CAST:SP-B'

126

Source Sum of
Squares D..

Mean'

Square F-ratio
Signifi-
cance

Between groups.

Within groups

Total ,

42.605

'900.788

943.393.

4,

81

85

_10.651

11.121.

. 0.958 N.S.

CA5T:PP-B

a

Sourest. Sum of Mean Signifi-
Tares D.F. Square cance

Between groups 8.301

Within groups 360..594

Total 368.895

'
4

.

81

85

.

2:075

4.452

0.466 . s .

it

* 44
1

I 7 44
e%,

4*.

114,.4

4
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The F-ratio, to be significant at the .05 level for 4

and 81 degrees of freedom, should be equal to or greater than

2.49. The actual F-ratios, 0.958 and 0.466, do not meet this

requirement, and 'are therefore slot significant. (Table 26) ,

This meant that teachers with more experience (up to five years)

and teachers,iiith less experience utilized similar types of

activities in 'the classroom. ,

Y

..

.
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v
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TABLE 27. .

ANALYSIS OF VARIANCE ON CAST:5I-B AND

CAST:PP-B ACCORDFN TO TYPES OF

SCHOOLS OF EMPLOYMENT

CAST:SP-B rt

4;

128

Source

A 411W

Sum of Mean 40 Signifi-
,Squares D.F. Square F-ratio cance

Between groups 49.588 5 9.918 0.883 N.S.

Within groups 887.658 79 11.236 . /

"Total 937.246 84

1

. CAST:PP-B

Source
Sum of Mean Signifi-
SqUares D.F.* Square F-ratio cance

*

Between groups 6.885 5 1.377 0.320 N.S.

Within groups 340.432 79 4.308

Total 347.327 84

*One teacher employed in a correctional school nit included.
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The F'-ratio, to be significant at 1pvel for S'and 79

degrees of freedom, shoAld be equal to or greatqr than 2.33. The

actual F-ratio yalues were lower, 0.883 and 0.320, than the

critical value. Therefore the differences 'in CAST:SP-B and,

CAST:PP-B according to school types scores were not significant.

(Table 27) In other words, teachers employed in (Liffereht types

of schools implemented similar types of activities.
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bTABLE 28

ANALYSIS OF VARIANCE ON CAST:SP-B AND

CAST:PP-B ACCORDING TO MAJOR

, FIELD.OF SPECIALIZATION

CAST:SP-B

Source
Sum of Mean . Signifi-
Squares D.F. Square F-ratio cance

Between groups 23.5711 3 7.8570 0.7004 N . S . .-.

Within groups 919.8223 82 11.2173 l

Total 943.3933 85 ..-

CAST:PP-B

.Sum of Mean Signifi-
Source Squares D.F. Square F-ratio, > cance

Between groups 14.4207 5 4.8069 1.1120 N.S.

Within groups 354.4741 82 4.3229

Total 368.8948 85

0



131

To'be significant at the .05 level, F-ratio for 3 and 82

degrees of freedom should be equal to or greater than 2.73.

Neither of the two values, 0.7004 and 1.1120, complete this

requirement. Hence the differences' between CAST:SP-8 and

CAST:PP-B scores are not significant for different fields ofi

specialization. (Table 28) This meant that science teachers,

regardless of their 'specialization, implemented similar types

of activities.

ti
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TABLE 29

ANALYSIS OF VARIANCE ON CAST:SP-B AND

CAST:PP-B ACCORDING TO VERSIONS

PRESERVICE PROGRAM

CAST:SP-B.

132

Source
Sum of Mean Signifi-
Squares D.F. Square F-ratio cance

Between groups 19.899 4 4.975- 0.429 N.S.

Within groups 940.329 81 11.609

Total 960.228 85

t-

CAST:PP-B

Sum of Mean Signifi-
Source Squares D.F. Square F-ratio cance

Between grpuPs 17.099 4 4.275 0.963 N.S.

Within groups X59.559 , 81 4.4'39'

Total 376.658 85
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To be significant at ihA'.05 level,' the F-ratio for 4 and

81 degrees of freedom should beVqual to or greater than 2.49.

Both the ratios, 0.429 and'0.963, obtained in this analsis are

tht critical value and are not significant (Table 29). This

.

meant that graduates from different vers.ionsofpreservice

programs implemented similar types.,bf activities.

To summarize there were four different hypotheses- related

to the determination of activities actually implemented by science

teachers.

Hypothesis '2 was stated as: There is no significant

difference in the types of science classroom activities used in

the schools hz program graduates with different amounts of full-

time teaching experience. from the analysis of the variance

,able 26.) it can be seen thAt non-significant F- ratios are ob-

tained. Hypothesig 2 is not rejected.

4
Hypothesis 3 was stated as: There is no significant

diTference'in the types of science Classroom activities' used hz_

program p.aduAtes employed in different tylles Of schools. There

were six different types of schools,. depending on different

combinations of grades 7 through 12 where graduates were employed

in the school year 1973-74.. The actual values "of F-ratios (Table '27)

obtained were lower than, the critical value. This suggested

that mean differences on type of activities implemented by-teachers

in schools With different grade combinations were not significant.

Hypothesis 3 is not rejected.

1
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Hypothesis -4 concerning the type of classroonr activities

was stated as: There is no significant difference in the types of

science classroom activities used by graduates with different fields

of their.main instuctional specialization. Table 28 shows the

results'of 'nalyses of variance on types of classroom activities

implemented by teachers mith different areas of specialization (at

the preservice level). The F-ratios for CAST:SP-B and CAST:PP-B

were found non - significant at the .05 level. ,Hypothesis 4 was not

rejected.

Hypothesis 5 concerning different versions of the prese4ice

program was stated as:e There is no significant difference in the

types of science classroom activities used bz graduates who received at.

their education in different versions of the preservice teacher

education program. Sub-score B on two forms of CAST Were compared

to the type of pieservice program. 'Non-significant F-ratios were

obtained (Table 29). (Hypothesis 5 Was not rejected.

AP

It can ge observed fromrthis analysis that, based on feed-

back,from students and administra rs, science teachers graduated'

from the field-based program in different years, with different

, spedializations of teaching, and obtaining their training in.'

different versions of the program, were quite similar in type of

activities implemented in the ciassroom. .The type of school of

:eniploynient also did not 'alter this conclusion. A significant

:.

't

correlatiOn (r = .3041) between EAA':PP-B and SCACL:TP further



suggests that activities implemented in classrooms were student-

centered and inquiry-orier*-ed in nature:

Identification of Predictor Variables

135

An objective outcome of this study Was to identify certain

independent variables which have a strong power to predict the

scores on criterion variables. Two criterion variables used in

the study were the teacher's views regarding appropriate classroom

activities and the type of activities actually impleMented. Inde-

pendent variables were drawn from four areas -- teacher character -'

istics, student characteristics, administrative variables and

situational variables. Four .different hypotheses (6, 8, 'and 9)

were formulated which relate to the independent variables in the

four areas mentioned.

Information on various independent variables was collected

by administering Teacher's Questionnaire (T.Q.), Student's

Questionnaire (S.Q.), Administrator's Questionnaire,(A.Q.-),

Facilities Checklist (F.C.),sub-scores A and C of Checklist for

Assessment of Science Teachers: Supervisor's Perceptions _(CAST:SP),.

and sub-score A of Checklist for Assessment bf Science Teachers:

Pupil Perceptions (CAST:PP). Data on criterion variables were

collected fromtScien'ce Classroom Activity Checklist: Teacher's

Perceptions (SCACL:TP), and sub-score B on both CAST:SP and CAST:PP.

For a limited purrfose to identify predictor variables from alarge.

number of indepeindent.variabIes composite score's-on CAST:PP and

0

154
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CAST:Slowere also entered in the analysis as criterion variables.

Statistical procedures involved in the analysis of

variables included Pearson Product Moment Correlation and step-
.

wise multiple regression. An additional procedure, factor

analysis, vasused to,gain additional information.regardingtHe

relationship of independent 'variables .

-

The discussion in this section is organized in the

fallowing sequence. First, the results Of stepwise multiple

regression using.indepehdent variables will be described. Second,

. the results of factor analysis will be included. Third, a dis-.

.cussion of the findings from these two anallses will be pre-
,

4

). sented.

.11111

,r

Multiple Regression by Using Independent Variables

The. data \l'iere, collected on a toialof 119 'teacher,' 'student,

adminIstratorand situational independent variables and five tri-
.

tvion variables. A list of these variables is included in
'

.7-Appendix* B. Raw scores for each variable were punched on unisort,

computer cards for further analysis.

The first step was to compute correlation coefficients for

all the independenj and crIlterion variables by using the BMDO2D

program. A/24- x 124 Correlation matrix was Obtained, which is

included in Appendix G. This analysis resulted in the identification

1."
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111 of important:independent variables with a potential contribution

-

e

in the identific4ion of manybadaitional variables which entered

for predicting the criterion variables.

In the second stage a selection of 73 to 77 variablesfor

each criterion variable was made Based on their correlation co-

,effieients. This step'was necessitated by the limitation imposed

- on the maximum number of variables (BO) used by the BM1)02R program

for stepwise regression analysi§ (Appendix A).. The criterion used

:
A

-vfor the selection of variables was to include those variables which

showed the highest correlation coefficients. This resulted in

including all the variables in the analysis having correlation

coefficients (r) greater th or equalto:4..02 or -.02.

Stepwike regressidn analysis was performed using inde-
.

pendent variables directly. Separate analyses were performed using`

the CAST:PP-B AST:PP (Composite), CAST:SP -B, CAST:SP (Composite),
s.N

and SCACL:TP sco es as criterion variibles. For each criterion
. v.

variable two different stepwise regression analyses were per-
144.

formed. The first-set of analyses ,was performed by' using all the

independent variables Including the CAST:PP-A, CAST:SP-A, and 1"

CAST:SP-C sub- scores: The analyses showed that CAST sub-scores

accounted for 20 tb 50 percent of the varianc es.

The second s et of analyses was performed then without

--,
,..

. .

-the-CAST:PP-A,IMT:-SE-f% and CAST:'SP-C sub - scores] This resulted

'
I.



411 .. prediction equation.

to!

Best predictors for the CAST:PP (Composite) and CAST:SP

(Composite) were their sub-scores (CAST:PP-A, CAST:SP-A, and

138

CAST:SP-C), which is expected. In orderto avoid any inflated claims

regarding the prediction power ofthese sub-scorps, the tables are

presented here for the CAST:PP (Composite) and CAST:SP (Composite)

as Criterion variables, using only the second set of analyses,

that is, wi,tliout the three sub-scores on CAST:PP and CAST:SP.

/

Both 4ets,of regression analyses results are presented for the 414,

CAST:PP-B and CAST:SP-B Bnd SCACL:TP as criterion variables.

"1: CAST:PP-B as Criterion Variable. Stepwise multiple

itgression using 73 independent variables (with 'Highest correlation

-coefficients) and CAST:PP-B as the criterion variable was performed

with and, without CAST:PP-A, CAST:SP-A, aftd CAST:SP-C. Results of

the analysis with the inclusion of CAST subLsCores are.presented

in Table 30. The best predictor variable entering in the equation

tthe first step was the CAST:PP-A (teacher pupil rclativimhip).

It accounted for 31 percent of the variance. Vaiiable number 108

(funds for perishables, glassware, chemiCals, and' specimens),

entered the pfediction equation at step two for an additional 16

percent of the variance. Next; three variables, 79, 77, and 73,

k) covering the administratdr's views regarding the most appropriate

teaching strategies for science (programmed instruction, laboratory

investigations, and lecture/discvssion) appeared at 'steps three,

1

A four, and five for'an additional 12 percent of the variance
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In the second stepwise regression, that is, without CAST

sub-scores, as presented in Table 31, four new variables entered

th'e prediction equation within the first five steps. Variable 42

at firSt step was a student related'variZlble (Do you enjoy assign-
\

ments in this class?) and was responsible for 19 percent of the

variance. Variables 108 and 93. (funds for perishables, glassware

and chemicals, and storage space) were covering physical facilities

'and appeared at steps two and three. These variables accounted

for 15 percent and $ percent of the variance respectively.

Variable 28 (teacher's views Of administrator's help concerning

the'use of variety and balance in-instructional techniques)

entered the eqUation at step four for 5 percent of the variance.

Level of class - modified, Which is,variable 34, appeared at step

five for an Flditional 4 percent variance. The sign of the

coefficient Was negative for variable 34.

From this it seems that two very strong dimensionssamong

predic ''variables are emerging. Two variables (student's
. /

liking f r the science course, 42, and teacher pupil relationship

. as perceived 'by pupils, 117), bath appearing:on step one, suggest

anextrembly important dimension of student characteristics. These

two variables are significantly correlated (0.5877), which
,

further substantiates tI)is result. Similarly, variables relatod

to school facilities (108 and 93) appearing at steps two and

three indicate another dimension of the situational variable.

a
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t
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.

Si ;r11 '140f b
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Step' Variably = ,Coeffi'dent Alltiple : Iri6rease

:.No Ent6red=Removed
..'. (R) 1, .. R ; RSQ in RSQ

.

..,. .

j...

1 117 CAST:PP-A .(Teacher.,-

Pupil Relitionship
4'

-. .

2 108 Funds for Perish-
able§

.t
1. 0 557i.
. ' .
. '

A

0.3104 0.3104

0.634 0.4671 0.1567

Programmed In-
struction (Admin- A.,

istrator's Views) + 0.7199 0.5182 0.0511

.4 77 Laboratory Attivi-
ties (Administratoris 'Y

t
Views) + 0.7415 0.5498 0.0316

5 73 Lecture/Discussion
(Administrator's
Views) 0.7662 0.5870 0.0372

A

440

4



TABLE 31-

REGRESSION ANALYSIS: CAST:PP-B,

AS CRITERION.VARIABLE

(OTHER CAST SCORES EXCLUDED)

141

Sign of
Step Variable Coefficient Increase.
No. Entered-Removed (R) R RSQ in RSQ

1 42 Student's Liking for
Assignments

2 108 Funds for Perish-
ables

3 93 Storage Space

A ,28 Teacher's Views of
Administrator's Help .

Concerning Instruction-
al Techniques

5 34 "Modified" Class

0.435 0.1894 .1894

0.5867 0.442 :1549

0.64e8. 0.4210 .0768

0

+ 0.6875 0.4727 .0517
.

0.7143 0.5102_. .0375

.JI
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442
2. CAST:PP (Composite) as Criterion Variable. Table 32.

shows the results of stepwise regression analysis with all inde-

pendent variables except' CAST sub-scores and using CAST:PP (Composite)

as criterion variable. Variable 41,entereor'the prddietion equation

at step one and referred to the student's liking of the particular

course taught by.the sample teacher. This variable accounted for

. 34 percent of variance.. 'The,other variables entering at steps two,

three, four, and five, and their variances respectively,, were ,

student's final grade in last science course (7 percent),teacher'

feeling toward curriculum materials used (5 percent), student's

liking for assignments (6 percent), and student's sex

(4 percent).

The results indicate that student characteristics

expressed in terms of liking the course, last final grade in

science, and liking assignments are very important to consider,

when assessment of a teacher is made based on the CAST:P
4

(Composite) score. The other variable with less degree of pre-

dictive power is concerned with how a teacher feels about the

curriculum materials.

of

r
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TABLE 32
,

REGRESSION ANALYSIS: CAST:PP (COMPOSITE)

AS CRITERION VARIABLE

(OTHER CAST SCORES EXCLUDED)

Sign of
Step Variable Coefficient Multiple increase

No. Entered-Removed (R) R RSQ in RSQ

1 41 -Student's Liking for
"This" Science'
Course 0.5847 0.3419 0.3419

39 Student's Final
Grade in Last Science
Course

14 Teacher's Feeling
Toward CUrriculum
Materials Used

42 Student's Likirig
fof Assignments

5 .37' Student's Sex
(female)

0.6451 0.4161 0.0742

0.6874 0.4726 0.0564

0.7264 0.5277 0.5551

t 0.7504 0.5632 0.0354

e



144

3. CAST:SP-B as Criterion Variable. TWstepwise multiple

regression analysis with all independent variables and CAST:SP-8

as criterion variable revealed'CAST:SP-A as the most important

single variable, accounting for 43 percent of the, variance

.(Table 33). Variable eight, teacher's exposure to science curriculum

projects, entered the equation on second step and contributed an

additional 4 percent of the variance. Step three focused4On a.

iacilitie8 related,variable, 99 (presence of electrical outlets).

This variable added 3 percent variance. CAST:SP-C entered the

equation at step four for 2 percent of the variance.

In the second stepwise regression, new Variables'appeared

except for the facility variable 99, which is in.common with the

first analysis:,(Table 34). The first step variable,9, was -

related to the number of curriculum worfcshops'atteneed by sample

teachers. This variable accounted for 7 percent of the variance.

Variable 25, teacher's perceptions of the type of support given.

-14

him/her by the school administration entered the prediction

equation on step two _and accounted for an additional 7 percent of

the variance. The step three variable, 99,,contributed slightly,

more (4 percent) variance in this analysis as compared to the

previous one (Table 33). Variable 18, teaching Periods per day,

and variable 109, laboratory'assistants assigned, entered at

steps four and fiire, adding 8 percent of the variance.



This analysis lends further support to the results of

earlier analyses on CAST:PP. Teachers who have head experience

with new curriculum materials are rated high by supervisors on
t.

CAST:SP-B sub-scale. Similarly, the variables related to
It

science facilities discusset in earlier analyses are found to

be important predictors. Administrative variable 25 (teacher's

'views on actual support given by'adminitration)appears high

at step two, and goes along with other administrative variables,

appearing on CAST:PP-B analyses.

j

145
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TABLE 33

REGRESSION ANALYSIS: CAST:SP-B

. AS CRITERION. VARIABLE

(ALL INDEPENDENT VARIABLES)

Step
No.

Variable
Entered-Removed

Sign ot-
Coefficient

(R),

Multiple
R RSQ

Increase
in RSQ

.

L 120 CAST:SP-A + 0.6552 0.4293 0.4293

2 8 Exposure, Ito

Curriculum
Projects , 0.6875 0.4727 0.0434

3 99 Electrical
Outlets 0.7105 0.5048 0.0321

4.122 "CAST:SP-C ,0.7247 0.5252 -0.0204
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TABLE 34

REGRESSION ANALYSIS,: CAST:SP-B

AS CRITERION VARIABLE t.

(OTHER CAST SCORES EXCLUDED)

Step . Variable
No. Entered-Removed.

Sign Of
Coefficient

(R)

Multiple
R RSQ

Increase
in RSQ

1 9 No. of CurriculuM
Workshops Attended 0.2669 :0712 ,0.0712

2 25 Teacher's Views on
Actual Support
Given by Adminis- rt

tration 0.3740 0.1398 0.0686

3 99 Electrical Outlets 0.4267 0.1821 0.0422.

4 18 Teaching Periods 4

Per Day + 0.4648 0.2160 0.0339

5 109 Laboratory
Assistants 0.5081 0.2582 0.0421

4

1
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4: CAST:SP (Composite).as Criterion Variable. The results
, -----:-

of stepwise regression analysts (Table 35) show that variable 25

(teacher's view on actual support given by administration) entered

the prediction equation at step ones Variable 84 (adMinistrator's

, '
views of how a teacher should handle adolescents with behavior

problems) entered at step two. The two variables together accounted
. .

for 16 percent of the variance. Variables 18 (teaching periods per
. .

day), 42 (student's liking-for assignments), and 15 (teacher's

feeling toward class facilities) entered the equation at steps

three, four, and five respectively.
1

This appears to indicate that teachers who are rated high

on teacher pupil relationships, type of classroom activities,

and teacher personal adjustment (three sub-scores on CAST:SP),

are supported by school administrators.

'31

r
..

a



TABLE 35

REGRESSION ANALYSIS: CAST:SP ( COMPOSITE)

/ AS CRITEBION VARIABLE

(OTHER CAST SCORES EXCLUDED)

149

Step _Variable
No. 'Entered-Removed

. Sign of
Coefficient Multiple Increase

(R) R RSQ in RSQ

, 1 25, Teacher's Views on
Actual Support
Given by Adminis-
tratiOn Ot3293 0.'1085 0.1085

2 84 Administrator's
Views of Should Be-
liavioT_of Teacher
With Adolescents '+ 0.4088 0.1671 0.0586-

3 18 Tep,ching Periods

Per Day -

4 42 Student's Liking for
Assignments

5 15 'Teacher's Feeli'b.g

Toward Class
Facilities

0.4570 0.2089 0.0418

0.5017 0.2517 0.0428

0.5505 0.3031 '0.0514

AP.
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5.' SCACL:TP as Criterion Variable. The first stepwise,

regression including all independent variables (rabre 36) revealed

CAST:PP-A and,CAST:SP-C at first on step two. At Step one 13 .

percent ,variance was accounted for and-at step two 5 percent.

Variable 28 entered the prediction equation at step three._ This

be done,by the school administration to bYing variety and balance

in instructional techniques. This variable adds only 4 percent

Variable is/concerned with the teacher's views of what should

variance. Teacher's seX (3 percent) and student's liking for

assignments, appeared at step four and five respectively to add

8 percent variance,

Oen CAST scores Were excluded from the analysis some

new items entered the equation. Variable 25.at step one indicates

that teacher's perceptions regarding the type of actual support

given by administrators (7 percent) is a strong predictor

variable. ,Teacher's sex, globes and,teaching periods per, day

appeared on steps two-, three and four. These account for an

additional 9 percent variance (Table-37).

. These results, indicate t.hgA many teachers who desire to .

teach by an inquiry approach are supported by the administration.

The correlations of variable 25 (teacher's view of actual support

given by administrators) with teacher's age (r = - 0.0109) rind

teacher's teaching experience (r = -0.0442) are low. This suggests-

a preference by administrators for younger teachers.

e 9
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TA LE 36

REGRESSION ANALYSIS:I.SCACLOT

AS CRITERION VARIABLE
. ,

(ALL INDEPENDENT VARIABLES)

A

-Step

No.

4,-4- Variable-
Entered-Removed

J
Sign of

Coefficient Multiple
R, RSQ

Increase
"in RSQ

117 CAST:PP-A 0.3563 o.1270 0.1270

2 122 CAST:SP-C . 0.4205 0.1768 0.0498

3 28 acher's Views ofr
AdMinistrator's Help
Concerning Instruct-
iorthltechniques + 0.4660 :,.4..2171 0:046 ,

4 3 Teacher's Sex + 0.4995 0,2495 04324'. '.

,: ,:

5 42 Student's Liking for
Assignments + 0:5434 0.29,5

.7..,,
0.0457

r.

The correlation coefficient (r) between SCACLiTP and CAST:PP-A

was 0.356 and,significant at .001 level of confidence (Table 14).

In additiop, the correlation 'coefficients (r) between SCACL:/P a nd
4

CAST:PP-B were 0.304 (significant at .05,1evel) and between'SCACL:TP.

and CAST:PP (Composite) as 0.402 (significant at .001 level)., The

entry of CAST:PP-A,at the first step in Table 36 further strengthens

the finding that CAST :PP provides similar inforrlation to SCACL:TP.

_ ,
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TABLE 37

REGRESSION ANALYSIS: SCACL:TP

AS CRITERION VARIABLE

(ALL CAST SCORES EXCLUDED)

152

Step Coefficient
No. Entered-Removed (R) R RSQ in RSQ

1 25 Teacher's Views on
Actual Support
Given by Adminis-

- tration

2 3 Teacher's Sex

3 105 GlObes

4 18 Teaching Periods
Per Day

5 2 Teacher's ari,tal

Status .

0.2666 0.0711 0.0711

0.3302 0.1090 0.0379

0.1753 0.1409 0.0318

0.4051 0.1641 .0232

0.4427 0.1960. 0.0j19'

ft:

T

n iC '
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Summary of Stepwise Multiple Regression. The predictor

. variables significant at thpx.05 level can be arranged according

to teacher, student, administrative and other situational

characteristics:

1. Teacher related variables (positive relationships):

a.. Exposure to national curriculum materials,

attendance at workshops on curriculum materials.

b. Sex (to favor females).

c. Teacher's feeling toward class facilities.

d. Diversity in use of instructional techniques

(programmed instruction, laboratory activities, and
4

lecture/discussion).

2. Student related variables (positive relationships):

a, Student's liking for the science course.

b. Final grade in last science course.

c. Liking for assignments (home, class) given

by science teacher.

d. Teacher pupil relationship (as perceived by

students).

153

3. Administrative variables:

a. 'Administrator's views on dealing with adolescents.

b. Administrator's views on diversity of.instruction,

strategies..

O
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c. Teachet pupil relationships -(as perceiVed by

supervisors 6r.administrators).

d. Teacher's personal adjustment (as perceived by

supervisors or administrators).

e. Teacher's views on type of encouragement received

from administration.

f. Teacher's views on administrator's help con-

4

cerning use of variety and balance in instructional

techniques.

The last two variables are based on responses from

teachers. These variables, however, explain more con:-

ceining administrative characteristics.

4. Situational variables:

a.' Fewer periods for teaching per day.

b. Non-regular, non-modified classes.

c. Basic laboratory equipment.

d. Basic physical facilities such as

electrical outlets and storage space.

Laboratory assistants:

f: National Curricolum:materials used (perhaps rqcent

and well developed materials witli lits and curriculum.:

guides).

The results point out that many teachers using inqui;-y-

oriented activities have been exposed to new,curriculum materials

4
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though more than one workshop as well as by other means. (These

teachers feel good about Science facilities and cultivate positive

teacher pupil relationships. They are well-adjusted with other

teachers and Staff in the building. Students in their classes

like science courses taught and enjoy home or class assignments.

Final grades received in the student's last science course. are

generaliY high. Tge adminiStr#ion usually gives ,the teachers

support and encouragement in their instructional efforts.

Another characteristic associated with such teachers is

their administrator's belief in theUse of a variety of in-

I

structional strategies. 'Basic laboratbry equipment and physical

0

fadilities'are availabre in science rooms. The curriculum materials

.used by them tend to be recently developed. The relationship

is found between implementation.of inquiry-oriented activities

and female, younger (r = -0.0235) 'and single (r = 0.0042)

teachers.

4
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Factor Apalysis

A second approach utilized\in addition to the first one,

,which involved stepwise multiple reg ession on all the variables

as input, was to factor analyze the in pendent variables and

examine the common characteristics among them by studying their

loading on factors.

The BMDX72 program was used for facbr analysis. Raw

156

data on all independent variables (119) punched on cards were used

as input for this program. This program performed varimax

rotation of the factor matrix. It provided a means of determining

the minimum number of independent dimensions needed to account

for most of the variance in the original set of variables. The

rule of Kaiser (1960) and Guttman (1954) was followed with all

factors having eigenvalues greater than one rotated. Initial

communality estimates were specified to be squared multiple

correlations and the maxi number of iterations for communal-

ities to be 10. The maximum limit on correlation coefficients

allowed for factoring was 0.950 (Appendix A).

A variable with a factor ding of .25 or greater was

considered part of a factor. Tliis loading value was chosen as

.a cutoff point for it was significant at the .01 level with the

dumber of teachers (86) used in the study. Kerlinger (J9G4)

states that there is no generally accepted standard error for

4
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Loadings and suggests the above method for determining cutoffs

0eruzzi, 1972,,p. 100). Orthogonal or varimax rotation was

chosen for,factor rotation because of the large numbbr, of

interrelated independent variables. Rotation of the extracted

factors is considered useful V maximize the loading of each

variable to, one factor while minimizing its loading to all

other extracted factors.

'This analysis resulted in the exIraction of nine

factors which accounted for 33 percent of the total variance.

Eigen values and. the cumulative proportion'of total variance

are presented in Table 38. Thetop eigen value obtained was

7.02. This value dropped through 5.84, 4.87, 4.76, 4.33; 3.71,

3.22, 2.96 ani 2.79 for factors 2, 3, 4, 5, 6, 7, 8and9

respectively.

Tentative names of the nine factors are presented in,

Table39.

I

1
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TABLE 38

-EIGEN VALUE4,AND CUMULATIVE PROPORTIONS OF TOTAL

VAR,IANCE,F0.12 ALL INDEPENDENT VARIABLES

.

Factor fEigen Valves
Cumulative
Variance

2,

'4

5

6

8

9

'7.02364

5.84235

4:87939

4.76510

.4.33691

3.71457

3.22378

2.96616

2.799081

4

o.05902

0.10812 .

0.14912

0.18916

0:22561

-0,25682

D.28391

0.30884

0.33236
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TABLE 39

TENTATIVE NAMES OF INDEPENDENT

VARIABLES FACTORS

159

1

Number Name

Factor a

Factor 2.

'Factor 3.

Factor 4/

Factor S.

Maturity of Students.

. Administrator Teacher Interaction.

Diversity of Instructional Techniques.

Classroom Climqte.

Teacher's Feelings Toward Facilities and M

Factor 6. Student's Attitude Toward Science Teachers.

FaCtor 7. Advanced Science Career Interest Influence.
T.

Factor1/48. Professi6nal Development.
14,

Factor 9. 1" Background and Experience of Teacher.

Factor 1, Maturity of Students, contains six positive and

six negative factor loadings (Table 40) which are equal to or above

a significant .25 value. Three positive, variables, student's age

(.84), grad-d. (.87) level, and number ofyears of science (.80)

since seventh grade-, account for 80 percent of the common variance

on this factor.

ti



6

The next best variable, also positive, ,is variable 17,

number of students, which account's for 60 percent of the common

. variance. ,Variable 116, ,teacher's major field of preparation-
,

phySrtal science, accounts for about SO

variance.

of the common

Variable.4S, student's interest in becoming a scientist,

engineer or science teacher, explains 45.'pei-cent of the. common

variance. All negative loadings are below .34. By analyzing

the relative factor loadings, it seems logical to regard this

eactor as a student related factor and connecte4 to their

maturity level in science, as ind.cated by higher loadings on

i
age, number of years of-,science,.fewer students 4n.class, an

elective subject/(physical science), and highergra e.

160
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Factor 2, Administrator Teacher Interaction, has seven

' highest negative factor loadings (Table 41). The Variables are

25, 26, 27, 28, 29, 30, and 31, 'each accounting for more than

60 percent of the common variance on this factor. Analyzing the

variables furtherthere are three- variables 26, 27, and 28,

concerning tgacher's feelings of what shoura be done by

3

administratorsisUpervisors to help the teacher in the areas of ..A

, . -\).

'classroom discipline (-.66), Classrooslimate relating to

student teacher interactions (-.66), and variety and balance of
,

I
,

instructional techniques (-.72). The other three variables,
---...

29 (-.78), 3,0 (-.77), and 31 (-.75) are also the teacher's views

of what actually was done by;the administration in the three areas

mentioned. The rest of fie 'variables and loadingson this

±actor are variable 53%(.26), 56 (130), 70 (.3U), 84*(7.30), and

120 (.33) Thus it seems logical to decide that this factor.
I

indicated a pattern of interaction between the teacher and

the administxator or supervisor.

\

0

)
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Factor 3, Diversity of InstrutTional Techniques, has

167

three best positive factor loadings. These are the administrator's

views on the most important instructional, strategies for tedchingo

science-lecturing (.77), instructional films (.60), and fipi,d

study or excursions (.45). Variable 9, number of curriculum

projects/workshops attended (.36)-is also related to techniques

and'iiiaterials. Other variables on-this factor are number of

periods per day (.35), periods per week (.34), teacher's exposure

to'curriadum projects (.25), and teacher's feeling toward

curriculum material-used (.25). It Aeemed clear that this factor

is related to materi'als and techniques used in the classroom.

Because of relwtively higher factor_ loadings on diversified

techniques:_for teaching,:the factor was named as Dilq-rsit)rof

Instructional Techniques (Table 42).

e,
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Factor 4, Classroom Climate, contains variables on the

administrator's views regarding disciplinary ability (.6), and

teacher's attitude toward adolescents (.65). Both these variables.

refer to what the teacher's ability should be in these areas.

Another group of variables with high factor loadings are,the

administrator's views on how he should help teachers in handling

student discipigN.57), classroom climate relating to teacher

student interactions (.61), and concerning a teacher's using a

variety and balanc% of instructional techniques. Variable 85

concerning the administrator's views on the type of encouragement

he provides science teachers has the next highest factor loading

It seemed pparent that an essential charactei of this

factor was concern g claSsroom instructionand variables that

might affect it, -such as discipline, teacher studentinteractions,

. and dealing with teenagers with behavior problems. Variables

indicate the administrator's views on what he would ideally prefer

in teachers for haWdlingisuch situations but also what he himself

would db. This factor, based on the',,,41,ovy considerations, was

'

thought -to be of:a comprehensivp-natuie, and is designated as

Cldpsroom climate (Table 43).

\-
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Factor 5, Teacher's Feelings Toward' Facilities' and Materials,

Contains five variables that are related to physical facilities

available-in schools. These are the teacher's feelings toward

facilities (.46), basic laboratory equipment (.72),'glassware (.52),

A-,

basic_laboratory chemicals (.45), and funds for perishables,

chemicals and specimens (.64). Another dimenion of this factor

is in the area of curriculum materials, with'variables such as the

teacher's feeling toward curriculum materials used (.55), and use
A

of a national curriculum project (.38). Variable 67; the adminis-

A
trator's view of the:purpose of teaching scibnce is the deyelopmcnt

of laboratory techniques (.32), further lends support to the

facilities and curriculum material aspect of the factor. The ,s

factor, based on- these considerations, was ntmed Teacher's Feelings

Toward Facilities anti Materialt ble 44).
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Factor 6, Student's Attitude Toward Science Teachers, has

20 variables which account for between 25 to 83 percent of the

common variance. Among the top variables are the student's liki

of the assignments given by the science teacher (.76), the stud is

1 so&

liking for this science course (.83)', "best" science course so ar

(.64), teacher pupil relationship (.72), 'would not choose a ca eer

iirscience because science is too difficult (-.50), and intere

in becoming a scientist, engineer, or science teacher (.48).

Other variables which account for a 30 to 40 percent variance/are the

teacher's sex (.33), level of class- advanced (.37), scientists

are peculiar people_C7,52)% dQmel.o.pment_of scientificattitude__

.(..36), and compressed air outlets (.30).' The nature of th-e

fctor from these variables points in the direction of student-

relatedness. Further, the variables are so, specific in pointing

out students' choicts to particular science teachers, a science

INN')

course and scientific,careers. Based on these considerations -

the factor was named Student's Attitude Toward Science Teachers

(Table 45).
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Factor 7, Advanced- Science Career Interest Influence, was a

relatively complex factor as the factor loadings on it were examined.

The variables feelings toward students in group (.43)x, level of class-

advanced (.30), level of classtreguli (-.36), grade in last

science course (.32), a career as scientist, engineer, or science

teacher (.32), refrigerator (.40), specimens (.43) point out that

the factor is connected to students who liked science and were

placed in schoOls with adequate science facilities._ These students

were interested in pursuing a career. in science which is of an

advanced nature and were more prone to become scientists than

engineers or science teachers. Thus it seemed logical that the

name of this factor should contain qualities of advanced students,

their career choices in pure sciences, and the impact on the

teacher's feelings and administrator's views (Table 46).
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Factor,8, Professional Developte con ns facto loadings

. that describe a teacher.who.has been working on,a formal cieg ep
--

(.72), who is professional (.72),has/participated in workshops

'(.40),.and been'expOsed to national curriculum-projects (.39).

_ .

The other variables are a sistef most helpful in deciding to
,

...-/

V'
:

puts %tscientific career (.29), science too difficult-(.35),-
4.*

--N, .0" and able to 'go outside school grounds (-.28),, From this it seems

',."that the dimensions variable are quite strong around the

themeof the teachell'anil his continuing inservice education that

might help him professionally. Hence the name)Professional
i

L..

1-

. Development, was-given to.thiS factor (Table -47)'.
,-,

Factor 9, Background and Experience of Teacher, had

only one variable. (77) with a high loading (0.30) 'in.coMmon

with regres.sion analysis results. Other falcior,loadings were

low and scattea66ver many variables. The table for this

factor s not presented here.
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Summary of Regression Analysis and Factor Analysis

et

189

By combining th.e results of regresSion analysis and factor

analysis it-is possible to find some, common characteristics which

are influenced by. particular.variables. Two predictor variables,

25 and 28, which.concern a teacher's views on /actual support given,

and what'he/she would like to see -from an administrator ldad on

fOctor 2. This factor, Administrator Teacher 'Attraction, seems to

be an important indication to determine the type °X activities

conducted teachers in scierfce classrooms.

OP .

Variablts'73,,V, 79:'18, 37, and 8 have high loadings

on factor 3, Diversity of Instructional Techniques. It seems that a

teacher's exposure to national curriculum projects (variable 8) is

related to the use of diversified techniques such as programmed-

instruction (79), laboratory activities. (77), and lecture/discussiok

(73). Fewer teaching periods (18) and the student's sex (37)

tend to be related to the use of diversified techniques.

Loadings of variables 2,,,18, 22, and 84 have high loadings

on factor 4, Classroom Climate. The logical inference may be '

drawn from this that the type of activities a science teacher is

likely to perform in a classroom tend to be related to the general

climate of the clsasroom. Certain variables which are important

to consider in promoting an appropriate type of activity in the

classroom are related.tO the use of new and national.curriculum

errp
I
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. 190,
,

1'

project4 (22), fewer teaching periods (18), female sex (?), and, ,,,r t

a positi,i'e attitude on the part of the teacher to Illp aaolescents
/

11

with bdhavior problems (84). 1

Variables 99, 108, 109,' 22, and 34 have high loadinFs on

factor 5, Teacher's Feelings Toward Facilitis and Matchials.

/

It seems that the presence of facilities in terms of basic physical

,needs, such as electrical cutlets (99,, replacement 01 Perishable'

supplies .(108), and laboratory assistant tend to be strongly-

related to the type of activities performed inclassrtoms.

Another dimension oLthis finding isthat a teacher should feel ,

goad about materials used (22). The teachers, use tf appropriate

types of science 'activitiesdOes not relate strongly with the

Modified riature-of the class.

Most of the predictor variables, 3, 28', 42, -103, 117, 120

and 122, cluster on factor 6, Student Attitude Toward Science

Teacher. The teacher pupil relationship (117, 12 ) is a very

strong predictor of the type of activities.4implem nted. Another

aspect related to a student's liking for a scienc course assign-

ments .(42), and perhaps- positive attitude toward the teacher,

arerelated to the presence of basic esluipment (403) needed to

perform laboratory-oriented activities. The teacher's personal

ad)ustment4122) is also reflected in the student's attitude

toward ttle teacher.

4



Variables 15 and 37 have loadings on

191

ctor 7:Advanced

Science Career Interest, Influence, The teacher's use of the

appropriate type of activities is related to the type of materials

used (37) and feelings toward facilities (15).

Factor 8, Professional-Developmentjas a high loading

for variable 8 (teacher's exposure to national curriculum pro-

jects). This variable hasappeared on factor,3 as well. Other

yariables which appear op factor S are related to the teacher's

inservice and 'continuing education. It seems that exposure to

curriculum project materials and perhaps other inservice'

education would be reflected in the type of activities used by

tedchers.

There were four hypotheses stated in Chapter I which

were concerned with the identification of variables with /

significant relationships to the type of activities implemented

by science teachers in the classroom. The hypotheses were as

folloWs:

Hypothesis 6. The types'of science classroom activities

used lax the priogram graduates in schools are not significantly

related to student characteristics..

Hypothesis 7. Thd types of science classroom activities

used jay the programigraduates_in Schools are not significantly

related to teacher Characteristics.
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Hypothesis 8. The types of science classroom activities

used by the program graduates in schools are not significantly

related to situational variables present in their schools.

Hypothesis 9. The types of science classroom activities

used program graduatesvin schools are not significantly

7")

related to the variables concerned with the administration of

schobls.

eased on the analysis in this section, a number pf variables

pertaining to teacher charabt,pristics*, student characteristics,

situational variables, as well as administratorrelated variables,

have been%found-to be strong predictors of the type of classroom

activities performed by science teachers. Hence hyrotheses 6,7,8,

and 9 are rejected. ,

Interpretation of Written and Oral Comments

During the persendl interviews conducted by *the inves-

tigator, the school administrators/science supervisors an'T

science teachers offered their oral impressions of the preservice

program. A majority of teachers provided written feedback on the

Teacher's Questionnaire.

.
AA

The comments were grouped according to their content. The

groups identified concerned with the preservice program were:

Field experience, on- campus experiences, and miscellaneous. Frequencies

"*.
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of responses for each of the group were counted. A large number of

comments.weregiven concerning` specific courses taken on campus.

However, the frequencies for any particular course were small (under

five).so these were dropped prom fUrther consideration (Appendix 1) .

From the graduatiOn years 1973-74, and 1972-73, all graduates

except one expressed a strong opinion in favor of school-based .ex-

periences during the five.kuarters sequence in the preservice pro-
,

gram. A.total f 14 graduates from the graduation years 1969 -70,

1970-71, and 1971 -72 suggested a'rieed for more school-based pre-

service experiences. It' was interesting to note that all these

latter \graduates. had participated in a two-quarter Senior Pro-

.. '

ject. Thig'program has since been expanded to a five-quarter

junior and senior year experience.

A maj6r category of suggestions was related to additional

emphasis in dealing with clasroom discipline and management: The

frequency breakdown of teachers suggesting this was one, seven,

six, seven, and seven for the graduation years 1969-70, 1970-71,

197,1-72, 1972-73, and 1973-74 respectively. The percentage of

responses received in this study, related to the teacher's concern

about classroom discipline, was lower than in the other study con-
s

ducted by Cruikshank within the College ofEducation (1974).. This

may be in part due to promptedltesponse type, 4uestions used fbr

collecting data in the other study as compared to the open -ended

type of 'questions used in this study. The responses received

in this study may reflect a genuine concern on the part of certain
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sample teachers in this study.

A further analysis was made to discern possible reasons for

the particular teachier's concern in the area of clasi"room discipline.

It was considered important to study each individual who made the

suggestion for scores on SCACL:TP, CAST:SP-A,. CAST.:PP-B, level of

class taught (variable 32, 33, or 34) and teacher's view of adminis-

tratfve
-

support given (variable 25). The reason for selection of

these scores wasto ascertain in the light of the evidence in this

.study if administrative help, level of class, or lac k'of ihquiry-
e.

oriented activities were responsible for a teacher's discipline- .

related problems. It was found that by using .a sigrf test (+ aboi[
. .

mean, - below mean), no 'clear pattern existed on SCACL:TP and level

of c'ass variable. However, administrative help was viewed a s

unsatisfactory by the concerned teachers. .In addition, the scores

on CAST:PP-B and CAST:SP-A were below the mean for 20 teachers. This

Suggested that these teachers did not implement many inquiry-oriented

activities and that teacher-pupil relationships were perceived by

supervisors as below mean.

'Hence it suggests that rather than inadequate,preparatipn

in the area of classroom discipline it is in part a function of

the teacher's lack of implementation of inquiry-ori d activities

in the classroom. Administrative help and encour ement given

teachers in the instructional field was also mini al for teachers

implementing less of inquiry-oriented activities the classroom.

-')
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CHAPTER V

SUMMARY,.DISCUSSION Alb RECOMENDATIONSI

The purpose of this study was to conduct a follow-up of

secondary, science teachers graduated from Thesphio State

University during the period 1969-19;74. Three main objectives

were identified:

1. To determine changes from preservice to iripervice

in a science teacher's, views regarding appropriate types -of

class room 'activities';

2. To dete
. ,

*in classrooms; and i

3. To identify a set of prDdictor varrAbles w i h show

relatidnships to 'teachers' views and to types of activities

actually implemented.

mine types of activities actually implemented

During the years mentioned the preserviceTrogram has

been revised to'include from two to five quarters of field-basad

experiences. An important objective emphasized during the

preservice program was to teach science in secondary schools by

using activity-odented, student-centered instructional

strategies. Several studies, reviewed in Chapter II, have been

completed on, different aspects of the program. These involved

195.
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,either preservice teachers or firit-year teachers. The special

interest of this study was to investigate the perforMance of

graduates in relation to-program objectives after they have

taught for one to five years.
',am

-The sample was drawn from-program graduates who were

full-time teachers during the 1973-74,school year in Ohio and

who graduated from the, preservice program in the period between

1969 and 1974. The final sample consisted of 86 teachers. A

battery of instruments was administered to teachers, to pupils in

a single clas.s per teacher, and to supervisors or administrators.

The instruments wei-e: Science Classroom Activity Checklist: TeacheK's,

Perceptions (SCACL:TP), Checklist for-Assessment-of Science

Teachers: Supervisor's Perceptions (CAST:SP), Checklist for

Assessment of Science Teachers: Pupils Perceptions, (CAST:PP),

Teacher's Questionnaire (T.Q.), Student's Questionnaire (S.Q.),

Administrator's Questibnpaire (A.Q.),-and Facilities Chectklist
.e-

i( .

_____-(-F-.C-.) -. In addition, personal.non-Structured interviews were (
.0

S

conducted with each teacher and his/her supervisor. Preservice

scores on SCACL:TP for sample teachers were collected ,from the

records available in the appropriate faculty office at the

univer'Sity

Data were analyzed statistically by analysis of variance,

multivariate analysis, stepwise regression analysis, and factor

analysis. The results of this study are described according to

the separate hypotheses.
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Hypothesis 1. The, secondary science teachers graduated

A,

,_from The'Ohio State University have not significantly changed

'their .views regarding appropriate 'types of science classroom
,'

activities during their teaching careers in schools.

Changes in views of science teachers regarding the-
.

appropriate type-of classroom activities were assessed by

4 comparing their preservice and inservice scores on SCACL:TP.

Th'e data for this analysis were organized according to the length

of teaching experience, type of school of current employment,

and different versions of preservice program attended. Tables

18, 19,and 20 present the means and standard deviations for

different groups. Results of analysis of variance and SCACL:TP

inservice scores as criterion'are presented in Table 21

ismrately for the three categories mentioned.

No significant differences were found at the .05 level

between mean scores for teachers in different groups. Therefore,

!

hypothesis 1 wA not rejected. This result suggests that teachers

trained in the field-based program continue to hold views, after

one to four years' of teaching, that are similar to their views

regarding appropriate.typ'es of classroom actiMitiei during their

preservice training. The importance of this result lies in the

fact that a high'emphasis is placed in the preservice program on

inquiry-oriented teaching.

f
4

.4
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'Hypotheses 2, 3, 4,- and 5 were concerned with the differences
)

inthetypeofclassrom activities actually utilized by science

_teachers. Data examined for all these four hypotheses were sub-
.

scores B on CAST:PP and CAST:SP. One-way analysis of variance was

performed to analyze'thb data for all four hypotheses.

Hypothesis 2. There is no significant difference in

the types of science classroom activities used in the schools by

program graduates with different amounts of full-time teaching

experience.

Means and standard deviations of CAST:PP-B and CAST:SP-B

according to length of teaching experience are given in Table 23.

The mean scores on CAST:SP-B, an index of inquiry-oriented

instruction,., ranged from 19.7 to 22.1 out of a maximum possible

of 25. Results of analysis of variance are presented in Table

26. The F-ratios were .found to be non-significant at the

.05 level. Hypothesis 2 was not rejected. This result provides

an evidence that teachers, up to five years after their field-
.

.based preservice training, used inquiry-oriented activities.

The differences, in the useof inquiry teaching among teachers with

one to five years of teaching experience were non-significant.

4 s,
Hypothesis 3. There is no significant difference in

the types of science olassroom actiVItles used byprogram graduates

employed in different types of schools.
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111 Data for this hypothesis are presented in Tables 23

I

,14

and 27. No significant differences were found at the .05 level

for types of science classroom activities used by science teachers

in different tkpes of schools. Hypothesis 3 was not rejected.

The mean scores on CAST:SP-B ranged from 18.0 to 22.5,, which is

an evidence for inquiry-oriented instruction in classrooms. Type

of school of employment did not seem to make a significant impact

on how much inquiry-oriented instruction was conducted by teachers

graduated from a field-based program.

Hypothesis 4. There is no Lipificant difference in the

types of sciencQ. classroom activities used 12y graduates with

different fields of their mail instructional specialization,

Data for this hypothesis are presented in TableS 24

and 28. No significant differences were found in, mean scores at.

thp .05 level. Hypothesis 4 was not rejected. Tho mean scores

,,. .
____-

'ranged between 19.9 ,Ind 21.4 on CAST:SP,=B T indicatesndicates that
o

inquiry-oriented activities were implemented by teachers with

different fields of specializations.

Hypothesis 5. There is no significant difference in the

types of science classroom activities used by graduates who

received their education in different versions of t /e'preservice

/I

teacher education program:

Data for this hypothesis are presented in Tables 25

anti 29. No significant differences Were found in mean scores

e
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at the .05 level. The hypothesis was not rejected. The range

of mean scores on tAST:SP-B was between 20.0 and 21.6. This is

an indication of no matter what version of the field -based pre-
.. , . , , .1 ,. .,

service program was attended by teachers they conducted inquiry-

oriented instruction in the classroom in a similar manner.

The next four hyptheses were concerned with the

relatilonship of two criterion,variablcs with four categories of
.
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r

variables -- teacher characteristics, student characteristics,
, . . .,

situational variables, and administrative variables. Data were

collected mainly through four questionnai-res, T.Q., S.Qr, A.Q.,

and F.C. In addition, certain sub:scbres,onCAST .(CAST:SP-A,

CAST:SP-C, and CAST:17,-A), were also'anAlyzed'for independent

variables. Statistical analysis involved stepwise regression

Of all. independent variables with the_criterion variables,

and factor analysis'. A numb-er Of independent 'variables from.

each Of the four categories (teacher, student, administrative.,

and situational) were found. to.be strong'predictors.
_

Hypothesis 6. The .types of science classroom activities

used by the program graduates in schools are not significantly

related to student characteristics.

From stepwise regression analysis three student-related

variableS were found to bQignificant (.05 4evel) predictors

for types of science classrooM'activities. These'were the

-.students' liking'of assignments, the students' liking of the

tl

0 fi
f> J.

a,
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course and the final, graide in his/her last vcience course.

Based on the findings of these significant student-related pre-

dictor variables, hypothesis 6 was rejected.

The results presented in Tapes 31, 32, and 35 are an

indication of two related points. 'First there is a relationship

between what a teacher does (classroom activities) and how

students feel about the course. Secondly; in this study studdnts

liked the teacher's use of inquiry-oriented and student-centered

approaches in the classroom.

.Hypothesis 7. The types of science classroom activities

used by the prograhl graduates in schools are Rot significantly

rclated to teacher characteristics:

From stepwise regression analysis. 10 teacher-related

variables were found to be significant predictors at the .05

level (Tables 30, 31, 33, 34, 35, and 36). -These'were:

. Teacher pupil relationships; teachei's personal adjustment;

teacher's views of-how administrators 'should concerning. Use.

of variety and balance in instructional techniques; sex (female);

marital status (single); teacher's views on actual support and '

encouragement provided by administritors; feelings toward class

facilittos;.exposure to national curriculum projects; number of

'national curriculum-related workshops attended; and feelings

toward instructional materialsused.

1
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Based on these findings hypothesis 7 was rejected. It

is clear from the analysis that the conduct of inquiry-oriented

activities in a classroom is connected to many other conditions

fulfilled previously or simultaneously: The teacher's

I

preiVaration and experience with newly-developed inquiry -oriented

curriculum materials, selection of instructional materials of
k-

teacher'S choice, presence of sufficient facilities in terms of .

equipment and physical needs and fixtures, perhaps, provide

necessary pre-conditions. The teacher viewsadministrative

support for the teaching strategies to be used as important.

1 Hypothesis 8. The types of science classroom

activities used by the program graduates in schools are not

Significantly. related to situational variables present in

their schools.

1-0

From stepwise regression.analysis certain situati nal

'variables were found to be significant predictors at the . S
.

level (Tables 30, 1., 33, 34, and 37 ). The variables were:
. -

funds for perishables, chemicals, and glassware; storage space; 8

level of class (advanCed/regular/modified); permission for f

trips< basic physical laboratory facilities (electrical out-

lets); teaching periods per day; laboratory assistants; other

teaching aids for demonstration and the like; and globes.

BaSed on' these findings hypothesis 8 was rejected.

1.cr
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The results indicate that the situation a teacher finds

himself or herself in is cruite important in deciding whether. or

not inqui .ry- oriented activities will take place in the class-

room. Besides the presence of necessary equipment and fewer

perioditi,er.day needed for making preparations, the level of

the students" ability in a class is an important variable to

consider.

classes, which were explained in this study

as a designation for slow fearners, restrict the teacher's use of

inquiry-oriented activities in the classroom. Whether inquiry -

oriented activities are not suitable for slow learners'is a

question thaL cannot be answered from the limited data in this

study. It seems, in the absence of necessary data, that a \

negative correlation between "Modified" class and use,of inquiry-

oriented activities may be a function of several other conditions,

such'as lack of well-defined science curriculum policies for

modified classes, inadequate administrative guidance and leader-

ship, lack of suitable textbooks or other reading materials, and

too little encouragement and support of students from their homes.

Hypothesis 9. The typesof science classroom activities

used lax the programigraduates in schools are not significantly

related to the variables concerned with the administration in
4

schools.

(
. t)
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The predictor variables found to be significant at the

.05 revel (Tables 30, 31, 33, 34, 35, and 37) in stepwise

regression included the administrator's views on the most

appropriate science teachirg strategies (laboratory activity,

programmed instruction, lecture/discussion)', and the adminis-:
,

trator's view, of how a teacher should deal with-adoleScents
A

having behavidi4roblems, as well as the administrator's

perception teacher pupil relationships ;n7 the teacher's

personal a justment.. The teacher's views on administrative help

giVen vap. b one of the strongest predictor variables. The findings,

are quite'clear'off the importance of administrative variables

in predicting thb teacher's use of inquiry-oriented activities.

Based on these findings, hypothesis 9 was rejected.

,

The results indicate that an administrator is generally,

supportive of'a teacher who is implementing inquiry-oriented

activities in the classroom. The administrator's belief in the

use of diversified instructional techniques goes hand in hand

with'the utilization of inquiry-oriented activities: Another

feature of this analysi's is the positive'relationship between the

willingness on the part of the teacher lo work with problem

students'and to make use of inquiry - oriented activities. -Adminis- -

trators are quite supportive of teachers in this respect.
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Discussion

/
the finding that no significant changes occurred in the

views of science teachers regarding appropriate CLassroom

activities even after four years of teaching experience is

important in considering implications for field7based teacher

education programs'. It is a positive indication that field-

based programs can, in fact, enable teachers to regard student-

centered and inquiry-oriented instructional strategy as

important and useful for several years after preservice training.

The above-mentioned finding of the stability of teachers'

views is in sharp contrast to the lndings.of Brewington (1971) and

Cignetti (1971) who administered the same instruments to teachers

not trained in extended field-based programs.' They reported

a drop in the views of science teachers concerning inquiry-
-

oriented activities at the end of the first year of teaching.

Any specific aspects of the field-based program were

not exatined in the present study. It is possible, however,

that the cumulative effect of several aspects present in a field-

based program is responsible for stability in the views of teachers

on implementing inquiry-oriented activities in a classroom. It

was beyond the scope of this study to explain why an increase or
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,

. Aikrease in the teacher's viewsdid not occur after years of

teaching experience.

No significant differences were found in the types of

classroom activities implemented by science teachers prepared

in different versions of the preservice program. Any firm

Apanation of this finding to the contrary cannot be made from

th limited sample of this study. Why science teachers receiving'
AI

less or more quarters of presetvice experience did not

implement different types of activities can be answered to

some extent by controlling some other variables, such as

teaching experience.

It may be recalled that teachers who had been teething

for four or five years completed two quarters of preservice

education, while the majority of sample teachers with three

or less years of teaching experience completed their pre-

service program in three, four, or' five quarters. Which

of these two'groups of teachers utilized more inquiry - oriented`

strategies in their first three years of teaching? The

conclusive answer cannot be given in this study.

V

The correlation between teaching experience and SCACL:TP

was found to be negative -0.0040) in this study. This

suggested that inquiry-oriented activities were generally
..
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implemented

Looking at

present to-

teachers.

a

in classrooms taught by less experienced teachers.

the other side of this, some important evidences were

explain the difficulties found by more experienced

207

The teachers with more teaching experknce were generally

given "modified" classes Ito teach. This in itself

/
c

presents a problem as far as the implementation of inquiry-oriented

activities are-concerned (r = -0.2737). In addition, adminis-

trative support and encouragement given to the more' experienced

teachers in thiS study were lower (t = -0.0442).

Many studies (Cruikshank and Broadbent, 1965,

Bledsod, 1967, Stone, 1965, and Hunter, 19

that teachers in the beginning years confr

of problems.

year sample teachers

)

..
179yealee

a "0,

have

It was, however, encouraging to find that first-

utilized

as did more

the same type of activities

experienced teachers.
r:

Kochendorfer's study (1966) -Oirowed that when all

teachers are trained in.a conventiu4a1 program, teachers

five years or more teaching experience implemented more

laboratory investigation-oriented activities

the

with

:

:10
.pt;',4%.-

.. ",
t .; 0

..0 ;
_dr

: w_

rclassroom::

than teachers using

same curriculum materials. T* finding was not supported

the results of the present study. The types
1

mented by beginning teachers as well as those

of -tivities

experienced teachers were found to be similar.

1

implemented by

This is an itgf6Dfant
. .-

z .
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finding which suggests, that field-based programs can'sblve at

least partially a major concern faced in the training of teachers

for the future.

The teachers who indicated discipiine'related problems

in their classpooms'implemented fewer inquiry oriented activities,

as indicated by CAST:1,1;23 scores. Such teachers were rated by

administrators as having difficulties in developing positive

teacher pupil relationships. The relationship between, teacher

. pupil relationships and inquiry-oriented activities, is signifi-

cantly positive (r E 0:652): It seems that teachers should

implement inquiry-oriented activities in the classroom which seek

student involvement, thereby helping to reduce discipline related

problems as well as lack of administrative support andenedUiage-

Ment. Howe (1964) reported low student achievement was

,correlated to low teacher pupil relationships. This.further

strengthens the finding of this study.

1
Teacher related variables fOund to be strong predictors

of implementation of inquiry-oriented activities fn this study

are in agreement with many other investigators. Teacher pupil

relationships were reported as a significant variable by Howe

(1964), Williamson (1956), Brown (1972)7 and Best (1970) and the

teacher's personal adjustment by Howe (1964) and Williamson.(1956).

Exposure to national curriculum projects, attendance at workshops

have beenshown to influence classroom instruction in many

)4,,, e:
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studies1L&Shier, 4970, Vickery, 1969, Perkes, 1971, Blosser,

1969, Eall, 1970, Westmeyer, 1907) . Feelings toward materials used

(Petit, 1969), feelings toward facilities, and support and encourage-

ment given by administration i n terms o f instructional leadership

(Peruzzi, 1922) and sex (Anderson, 1950) were other significant

predictor variaSles.. Significance of these variables for pre-

service education .curriculum includes providing sufficient experience

, in recent curriculum materials. Training in hutan relations may

help teachers to develop positive relationships with pupils as

well as with colleagues in schools.

4

Student-related predictor variables of implementation of

inquiry-oriented activities in the classroom included grade in

last science course, student's interest in science (Finkel, 1961,

Mitchell, 1967, Spangenberg, 1970), and student's liking for

assignments. Students generally like inquiry-oriented teaching.

The responsibility for providing activities tQ maintain their

interest in'science lies with the teacher to-a large extent.

.Administrative variables such as views on how to help

adolescents with behavior problems, and views on utilizing a ,

variety of teaching strategies (programmed instruction, laboratory

activity, and lecture/discussion) have been shown by Teruzzi

E1972) to be important variables for predicting supervisory styles'

in a science department. In addition, it hasbeen well-documented

rr -

O
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that an administrator's support tf teachers influences their

performance (Richardson and Blo 1:er, 1963,'Pryor, 1964, and

Chung, 1970). In a national survey SchleSsin&r eral. (1973)

showed that about 61.2 percent of teachers (total N = 2500)

regarded administrative support as of high importance. The

implications of these variables are many for preservice programs.

Training in developing an understanding of an administrator's

°viewpoint on teaching as wellas handling behavior problems of

students might be useful additions to a teacher. education

curriculum.

Situational'variables found to be significant predictors

for implementation of inquiry-oriented'activities in this study,

and in agreement with others, include fewer periods per day

isinger, 1971), basic laboratory equipment and facilities

,(Engelhardt, 1970, Brewington, 1972, Howe et al., 1973). Other

variables which were specifically mentioned in this,study for

conducting inquiry- oriented activities such as globes and funds

for perishables have been supported in research literature

(Miller, 1972, Baas, 1972). The administrators responsible for

procuring. equipment and supplies should be mindful of this finding.

The type Of activities utilized in a science classroom to some

extent depend on what i5 available..

The majority of teacher, st4dent, situational. and

administration related variables found to be significant predictors

411 for the utilization of inquiry-oriented activities have one thing
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in common. These variables are changeable in nature. An

individual with proper training And adequate support may be

able to improve his/her ratings on these variables. This

aspect of predictor variables found in this study provides

hope for continuing improvement in teacher education in the

future.

A comparison of teachers' scores in this study to other

studies (Brown, 1972, Howe, 1964, Best, 1970)' reveal that the

graduates from the field-based program at The Ohio State

University achieved higher mean scores on common instruments.

The mean scores were compared to these studies on teacher pupil,

relationships, and teacher's personal adjustment. Scores on

Science Classroom Activity Checklist: Teacher's Perceptions were

\compared to Saltness' (1970) sample. Higher' scores obtained by

graduates in this study may reflect their better

preparation.

In,summaTy, it is appropriate to say that the field=

based program at The Ohio State University serves a useful-p'urposb

in preparing secondary science teachers who continue to view

inquiry-oriented methods as important for their classrooms. Most

of the graduates teach by implementing inquiry - oriented activities.,

A number of graduates who view inquiry-oriented activities as

important do not utilize them the classroom. The study of
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comparative usefulness of this field-based program to apy other

program was beyond the scope of this study.

Recommendations

The following recommendations are made based on the data

collected in this stddy.

Program

r

'1. Exposure and experience in teaching newly-

developed curriculum materials should be continued in the

preservice program.

Preservice 'curriculum should incluA experiences

that develop a teacher's ability to work With school
, -

administrators.

3. Preservice programs should include experience tp

develop a teacher's ability in the following.areas:

A. To work with students having behavior problems.,

B. To make optimum use of school facilities and

science equipment.

.C. To cultivate positive teacher pupil relationships

and to make a healthy personal adjustment to others in

the school.

D. To work. with students with less than adequate

interest and ability in science.

011
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E. To use diversifi'ed instructional techniques for

meeting the neeiis of different students..

F. To plan varied activities to supplemente giVen

textbook.

Schools

1. School administrators are encouraged to secure basic

science equipient and materials needed by'tcachers.

2. Regular insel'.Nrice education-related activities

should be encouraged which are initiated /either by individual

teachers; the administration, or an outside agency.

3., Use of curriculum materials .which incorporate recent '

SW

developments in content and appropriate pedagogy should be

encouraged.

4. AdministratorsshoOd'provide guidance and encourage-
.

ment for using a variety of instructional techniques in the

classroom.

5: Schools should explore the posf..ibi,NLty of providing

personnel to assist in laboratories.

6. Administrators should emplox new teacheis and encourage

already employed teachers to be adequately prepared in new

curriculum materials. 0

7. lministrators shold continue seeking arrangements

which free science feadhe0' for' laboratory preparation.
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8. Administrators should help teachers to work with slow

learpers in their classrooms.

General

-1. Communication with former graduates should be. maintained

.on a regular basis.

2. Preservice data should be collected on SCACL:SP,

CAST:PP and CAST:SP (cooperating teachers, principals, and the

like). instruments for making a strong data base.

. Further'Research

1. Additiional follow-up studies should be conducted

in future years utilizing the data in this study for comparison

-purposes.

r.
2. Pupilst.learning outcomes should belexamined to establish

effectiveness of the field -based program at The Ohio State

University.

fi

Va.
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REFERENCES FOR COMPUTER PROGRAMS USED.

1. BMD BIOMEDICAL COMPUTER PROGRAMS
W. J. Dixon (editor')", University of California Press,
Berkeley. 1970.

BMDOID Simple Data Description

BMDO2D Correlation with Transgeneration

BMDO2R Stepwise Regression

BMDOIV Analysis ofVariance for One-Way Design

2. 'BMD BIOMEDICAL COMPUTER-PROGRAMS X-SERIES SUPPLEMENT
W. J. Dixon (editor), University of'Catifornia Press,
Berkeley. 1970.

BMDX72 Factor Analysis

3. MULTIVARIATE ANALYSIS OF VARIANCE ON iARGE COMPUTERS
DeanJ.'Clyde, Clyde Computing Service, Miami. 1969.

MANOVA Multivariate Analysis of Variance

4 FORTAP A FORTRAN TEST' ANALYSIS PACKAGE'.

,Dan Bauman, State Oniitersity College, Fredonia, New York, 1973,
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LIST OF
,

ALL VARIABLES USED

1.' Teacher's age in years.

2. Teacher's marital status.
Single = 1
Married = 2

Sex of teacher.
Male = 1
Female = 2

4. Degree held by teacher (B.S., B.A.)
None = 0
Yes = 1
Dual degree = 2

S. Degree held by teachel. (M:A.,. M.S., M.Ed.)
None =f3
Yes = 1
Dual degree = 2

6. Teacher workingon formal degree program.
No = 0
Yes = 1

7. If."yes" to #6, what degree?
Academic = 1
Professional = 2

8. Teacher exposure to curriculum projects.
No = 0
Yes = 1

9. Teacher participation in science_course improvement projects.
None = 0
If only 1 workshop = 1
If 2/ = 2

More than 2 = 3

10. Teacher participation' in workshop with mater ials only.'

No = 0
Yes = 1

11. Teacher participation in workshop with materials and students.
No = 0

A n Yes = 1

r.
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12. Teacher's feelings toward time class meets.
Strongly dislike = 1

Dislike = 2
Satisfactory = 3
Like = 4
Strongly like =

'13. Teacher's feelings toward students- in uoup
Strongly dislike = 1
Dislike = 2
Satisfactory = 3.
Like = 4 :

Strongly like = S

14. Teacher's feelings toward curriculum materials used.
Strongly dislike = 1

Dislike = 2
SatiSfactory = 3
Like,= 4
Strongly like =

232

15. Teacher's f'delings toward classroom facilities. ,

Strongly dislike =
Dislike = 2
Satisfactory = 3
Like = 4
Strongly like = 5

lb. Teacher's feelings toward Oading and reporting.
Strongly dislike = 1
Dislike = 2
Satisfactory = 3
Like = 4
Strongly like = 5

17. Number of students'in class.
More-than 40= 1
36 - 40 = 2.
31 - 35 = 3
26 - 30 = 4

'21 - 2S =.5
f6 - 20 = 6

% 11 - 15 = 7 ,

4
' 0 - 10 °= 8

18. .NUmber of peXiods per day teacher teaches.

6 - 7 = 1
4 - 5 = 2
1 - 3 = 3

I



. Number of periods per week teacher teaches.
26 - 35 = 1
16 - 25 = 2
1 - 15 =

20. Number of subjects taught.
3 =. 1

2 = 2
1 = 3

'21. Relation ofsubjects teacher taught to major/minor.
None = 0
Related = 1

, 22., Did teacher use a national curriculum project?
No =0
Yes = 1

23. Date of,,,publication of text used by teacher.
/ Before 1960 = 1

1961 = 65 = 2
1966 - 6g = 3
1970 - 72°= 4
.4.973 - =.5

0

'24. Full-timejteaching experience in years.
1

2

=
= 2

3 = 3
4

4 = 4 ,-J

5 = 5'

6 = 6

7 = 7.
'8 = 8

t

9 and more =-9

25. Actual support of teacher given by'principal/supervisor.
Ndt relevant = 1
Expected to fulfill reasonable and average Fdle = 2
Able to develop uniqueness within limits = 3
Free to develop course within existing legal limits = 4

2.33

26. Teacher's view of what sjiould be done (if anything) by ad-
ministration concerning classroom climate relating to student
teacher interaction.

Not relevant = 1
Principal/supervisor should identify.weaknesses and
fopmulitte plans for improvement = 2
Principal/superviltor-Ihould providd' help when#or if

teacher requests it F 3
Principal/supervisor helps.tacher identify areas of,
Concern and;actively works toward improvement = 4

re.
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27. Teacher's feelings about, what should be done,(if anything)
by administration concerning handling of student discipline

. problems' by science teacher.,
Not relevant = 1.

Principalisuprvisor identify weaknesses and
formulate plans for improvement = 2
Principal /supervisor should provide help when or if
teacher requests it = 3
Principal /supervisor helps teacher identify areas of

' concern and actively -Works toward improvement = 4

28. Teacher's feelings about what should be done-(ii; anything)
by adminiAtration concerning teacher using a variety and
balance of instructional techniques.

Not relevant = 1

Principal/supervisor should identify weaknesses and
formulate plans for improvement = 2
Principal/supervisor should provide help when or, if
teacher requests it = 3
Principal/supervisor helps teacher identify'areas of
concern and actively works toward improvement = 4

29. Teacher's view of actual action taken by administration
concerning classroom climate.

Not relevant = 1

''Principal/supervisor identifies weaknesses and
formulates plans for improvement = 2
Principal/supervis9r provides, help when orif
teacher requests it = 3
Principal/supervisor helps teacher:identify areas of

'concern and actively works toward improvement =-4

30. Teacher's view of actual action taken by administration
concerning handling of student discipline problems.

Not relevant = 1

tor Principal/supervisor identifies weakness es and

%,
formulates plans for improvement = 2
Principal/supervisor provides help when'or if
teacher requests it = 3
Principal/supervisor helps teacher identify areas of
concern and actively works toward improvement = 4

31. Teacher's view of actual action taken by administration
concerning teacher's using a variety and balance of instruct-

. ional techniques.
Not relevant = 1

PrinCipal/supervisor identifies weaknesses and
*formulates plans for, improvement = 2
'Principal/supervisor provides help when or if
teacher requests it = 3
Principal /supervisor helps teacher identify areas of
concern and actively works toward improvement = 4

ti

1
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32. Teacher's appraisal of level of particular class used for
Study: advanced.

V° = U
Yes `= 1

a

33. Teacher!s appraisal orlevel of particular class used foi
study: regular.

No = 0
Yes, = 1

34% Teacher's appraisal of level of particular class used,for
study: modified.

No = 0
Yes = 1

35. Student's age in ye'ars.

36. Student's grade level in school.
Seventh = 1
Eighth = 2
Ninth = 3,
_Tenth = 44;-

t'EAeventh = S
Twelfth-= 6

235,

37. Sex of student.
Male = 1
Female = 2

38. Number'of years of $0.1.ence student has,taken including seventh
"'grade and this year:

1 = 1

3 = 3

2 = 2

4 = 4
= 5

6 = 6

39. Final grade student received in.last science course.
-F = 1 _

D = 2
C = 3
B = 4,
A = 5

40. Does student like science?
No = ]

Yes = 2

°;;1111--t* s.
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41. Dies :student like th s.tscienceicourse? ;

;: I No = 1 1

----T
. .1 : v

. Yes
, \

I&

A es =
t

42. Da&s stude4tienjoy aslignment
P
class'o.home)* 4iyen.bY.

.S

I :
prUsent ciOce teach4.?

.
- :$

1,

.
.

1

No = 1 .: .

. t Yes = .2. :.' . ,;

.

i
...

, . .

. .I \ t. ,..._ i :.
.

43. Is; his, stlidOnt's best science, course so: far? ,.:

4
t NO -1--; 1 f k .: : : ,

.':Yes = 2 I. i

t.
. :;

4 .,-, ; .

1 , , .i.

44. Adult occup4ionprelprred byriptudent. i

.

Non- scieice = 111. -" , 1
.

1.
Sci nce:i= 2 1 ....'4 ' f
Tea her= 3 '

! a t

( I ':.
;

45. IS stu ent.interesiedijn.becomIng_a scientist, ,engineer or
scienc- teacher? -'*

0
,

'.'

. &
= ..j -.

Yes= ___ __ _ _ _ _ _1 ,_ .'. __ . ______ ___ . . ..._. .,,, ,... __

. . .

.,

'4 f "yes" to #45 whO:C4reer cludoe would student make.

Engineer = 2
Science teacher = 3 .

47. Brother was most influential person in developing student's
interest in scientific career.

No = 0
Yes = 1

. .

48. Mother wasc,most inTluential person in developing student's
interest in scientific career;

No = 0
Yes = 1,

Father was most influential person
interest-in scientific career.

No = 0
Yes = 1

in developing student's

50. Teacher was most influential person in developing student's
interest in scientific-career

No= 0
Yes = 1



51. Sister was most influential person in developing student's
interest in scientific career.

No = 0.

Yes = 1

52. Friend was most influential- person in developing student's
interest in scientific career.

No = 0
Yes = 1

53. -Self was most influential person in developing student's
interest in scientific career.

No =O
Yes = 1
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-5 . ounsell6r was most influential.person in developing student's
in rest in scientiTiccaieer.

0

Yes_

-55: Relative most nfluential person in developing student's
interest -in scie ific career.

No = 0 '

N--
Yes '= 1

56. Another persOn or factor was most influential in developing'
student's interest in scientific career.

po = 0
Yes = 1

57. Student's interest in another career greater than an interest
in science.

'No = 0

Yes = 1

Se Student would not pick a career in science because science
is ._too difficult for him.

No = 0
Yes = 1

59 Student would not choose a scientific, career because scientists
are peculiar people.

No = 0
Yes = 1

Studnnt. would,not choose a scientific career because math is
difatult for him.

Yes"= 1
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61. Student would not choose a scientific career because can't
make much money.

No = 0
Yes = 1

62. Student would not choose a scientific career because of
reasonsother than mentioned. 4

No = 0
Yes = A

63. Administrator's age in years.

64. Administrator's
current year.

1 = 1
2 = 2

3 = S

4 =°4
5 = 5
6 = 6

7'= 7
8 = 8

238

years of work in present position, including

9 and more = 9

65. Administrator last attended school for academic or prdfessional
preparation.

1950-60 = 1
1961-65 = 2
1966-69 = 3

-1970-72 = 4
1973-74 = 5

66. Administrator feels purpose of teaching science in his school
should be understanding facts, principles'and laws.

No = 0
Yes = 1.

67. Administrator feels purpose of teaching science in his schqoi,
should be .development of laboratory, techniques.

No = 0
Yes = 1

68. Administrator feels purpose of teaching science in his school
should be development of critical thinking.

No = 0
Yes = 1

N
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69. Administrator feels purpose of teaching science in his'school
should be development of scientific attitude.

No 0

Yes = 1

70: Administrator feels purpose of teaching science in his school
should be understanding the nature of science.'

No = 0
Yes = 1

71. Administrator feels purpose of teaching science in his school
should be development of creativity.

No = 0
Yes = 1

72. Administrator feels purpose of teaching science in his school
should be other than those previously mentioned.

No = 0
Yes = 1

73. Administrator feels lecturing is the most important strategy
for teaching science.

No = 0
Yes = 1

74. Administrator feels the lecture-discussion strategy is the
most important for teaching science.

No = 0
Yes-= 1

75. Administrator feels demonstrations' are the most important
strategy for-teaching science..

No = 0
Yes = 1

7.6. .Administrator feels instructional films are the most important
"strategy for teaching science.

4,141
No = 0
Yes = 1

77. Administrator feels laboratory activities are the,moSt
important strategy for teaching science.

No = 0
Yes = 1

.78. Administrator feels excursions or field study are the most
important' strategy for teaching science.

No = 0
Yes = 1

T

I

.
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79. Administrator feels programmed instruction is-the most.
important strategy for teaching science.

No =:0
Yes = 1

80. Administrator feels independent study is the most
important strategy for teaching science.

No = 0
Yes =

81. Administrator feels some strategy not previously mentioned
is the most important for teaching science-

No = 0
Yes = 1

240

82. Administrator's vielrofwhat should be a science teacher's
disciplinary ability.

"Authoiitarian, atmosphere tense, Classroom very- quiet = 1
Unsuccessful in attempts to control. class, restlessness,
inattention, noisy = 2

Order restored if necessary with occasional word or look,
room quiet, teacher aware of minor lapses = 3
Students free, natural, self-governing, actively
interested in and busy with work = 5

83. Administrator's view of what should be a science teacher's
attitude toward adolescents,.

Ill at ease with them = 1
Views them as "miniature'adults" and expects too much.or
too little =
Evaluates by adult standa'ids on principle of-they "just
need to grow up," lacks understanding of feelings or
opinions = 3
Interested, recognizes their potentialities but ineffectual
to help them deVelop them =41 ,

Friendly, understanding, enjoys them, regards them
objectively = 5

84. Administrator's view of ahat should be a science teacher's
understanding of adolescents with behavier problems.-

Punishes all who misbehave, lacks.underttanding of reasons;
considers shy quiet.students "perfect "

_

= L
Unawarethat they have problems, any misbehavioi-consistent-
ly and always punished = 2
Aware that-there may be reasons for behavior that is un-
acceptabJe but does-not relate'to adolescents arid punishes
thoughtlessly = 3
Wants students to behave even if problems exist, will
punish but-tries td look for reasons = 4
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Wants to kiow why they act as they do, from'the too quiet
to the misbehavior, tries to solve problems,=

4985. Administrator's picture of type of-encouragement he gives his
science teachers.

Do not know = 1

Meet accepted, expectations of local situation;%his
--training and school policy = 2,

Encourage development of unique potentialities within
broad limits '= 3

Teacher free to proceed on own within legal
limitations = 4

86. Admini'strator's view of what his approach, should be con-

cerning the classroomclimate rellting to teacher-stydent-
interaction.

D6 not'Rnow = 1

Should identify teacher's weaknesses and form plans for
improvement and make suggestiOns = 2
should make teacher responsible for requestindheIPand
provide.it if so requested 3

Should help teacher, identify and clarify areas -of con-
cern to teacher and with teacher formulate plans for
impruMient or implementation = 4

1

-

87. Administrator's view of whaf-his approach should be con-
', cerning handling.student discipliti problems by teacher.

D9 not kiow = 1

Should identify. teacher's weaknesses and foam plans for
improvement and make suggeStions = 2 -

-Should make teacher responsible Rh-. requesting help and
provide it if so requested = 3. . c .

Should help Leachei,identify and clarify areas of con-
cern to teacher and with teacher formulate plans for

improvement or Implementation = 4

88: Administrator's view of what his approach should-be con-
cerning e using a variety and balance of instructional
techniques.

Do not know = 1
Should identify teacher's weaknesses and form pans for
Improvement and make suggestions. = 2
Sboyld make teacher responsible'for requesting help and
provide if is so requested = 3
Should, help teacher identify mad clarify areas of con-
cern to teacher and with teacher formulate plans for
improvement or implementation = 4
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'89. Preparation room
No = 0
Yes = 1

Outstanding = 2

,94: Teacher's, office space.
No =..0

Yes = 1 : .

Outstanding = 2

91. Multi-putpose room.

No = 0
4,,

YeS = 1 ,

Outstanding

92.. Plant growth' area.

No = 0
Yes = 1
Outstanding- = 2

93. Stbrage spa.ce.s,

No = 0 . .

Ye = 1_

Outstanding =

D4. Sinks.
No = 0
Yet = 1

, Outstanding = 2
% -

95: Cold water outlets.
No = 0 . - ,

Yes = 1
Outstanding . 2

:.-96. Hot water outlets.
No=. 0
_Yes = 1

Outstanding = 2

97. Gas out/lett

No = O.
Yes = 1
Outstanding = 2

.. ,

r

9,8. "ComFressed aix outletg,.
No = 0

. .

Yes = 1 ,

Outstanding' .v3--/-

t..

a

.r

..

(--

242 , '
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9. Electrical outlets.
No,= 0
Yes'= 1

Outstanding = 2

100. Microscopes.-

No= 0
Yes = 1
Outstanding = 2

101. Refrigerator.
No = 0
Yes = 1

4

Outstanding = 2

102. 'Glassware.

Nor 0
Yes = 1
Outstanding = 2

103. Basic laboratory equipment.
No= 0
Yes = 1
Outstanding 2

104. Basic laboratory chemicals.
No = 0
Yek= 1
OutStanding = 2

105. Globes.

No = 0
Yes = 1
Outstanding = 2'

"..

s
.0

.7;

106. Specimen..

No = 0
Yes = 1

Oastanding = 2

107. Other teaching aids:for'demonstration, etc.
No = 0
Yes = 1
Outstanding = 2

108. ;Funds for periosdbles, ilasware, chemicals and specimens.
No = 0

C Yes 1

(hits anding = 2

fn. )
.)."./
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109A Laboratory assistants.
No . 0
Yes = 1

Outstanding = 2

Permitted to,go outside school grounds.
'No = 0
Yes = 1

Outstanding = 2

111. Trangportation facilities.
No = 0- .

-Yes = 1

Outstanding = 2. ,

112. Funds made available if-heeded.
No = 0
Yes = 1

Outstanding = 2

. 113. Major: biology.
No = 0
Yes = 1

-

114'. Major: comprehensive science/general science.
No ':1; 0

Yes = 1

115. Major: earth science.

No = 0
Yes = 1

244

116. Major: physical science.
No= 0
Yes = 1

117. CAST: Pupil Percreptions (Teacher-pupil relationship)._ Sub-
score A

118. CAST: Pupil Perceptions (Type/of classroom activities).
Sub-score B.

119. CAST: Pupil Perceptions. Total..

120. CAST: Supervisor's Petceptions (Teacher-pupil relationship).
Sub -score A.

121. CAST: Supervisor's Perceptions (Type df classroom activities).
Sub-score B.,

I 3.
4
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III

122. CAST: Supervisor's PerceptiOns (Personal adjustment). Sub-
score C. -

123. ;CAST: Supervisor's Perceptions.' Total.
:,

124. SCACL: Teacher's.Perceptions- (Composite score) Inservice.

)

1

Alt

'I

.

o

,

*
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APPENDIX C

.:INSTRUMENTS

Instructions for Administering the InStruments

Administrator'§ Questionnaire

Teadier9uestionnaire

Student Questionnaire

'Facilities Checklist

Checklist for Assessment of Science Teachers:

Chealist Por Assessment of Science Teachers:
Perceptions

Science Classroom Activity Checklist: Teacher'

24

Pupil's Perceptions

Supervisor

s Perceptions
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INSTRUCTIONg FOR ADMINISTERING THE INSTRUMENTS

The following instruments have been included -in the packet:
0

(a) To be completed by students in arty single science class
/

1. Student Questionnaire (answers 6 be written on the
questionnaire itself)

2. Checklist for Assessment of Science Teachers:Pupils Perceptions
(to be anawered.on the computer scored response sheets)

' (b) To be completed by the science teachers participating in the study

1.

" f
Tea Questionnaire (answers to be written on the

04.

questionnaire itself)

2. Science Classroom Activity checklist: Teacher's Perceptions
(to be answered'on the computer scorecianswer'sheet)

3. Facilities Checklist ( check your
(In some cases it has already been
during his visit to the-school)

WHEN to administer

HOW to a

rs on the euestiemlite)

byethe'investigator
.

any day during Apr ,1 21- 144y 16, 1-975

.

inster the pupil instruments
: '

Select any ohe of your science classes for th;s purpose. Same students
should complete both the instruments.

_.---,

On 41e appointed day'tell students the following before the administration,:
" I have two small questionhaires wnich yell' will be asked tb
complete. On one questionnaire (hold Studenn's Questionnaire
high in hand) you are asked to give 6:. some information about
your interest in science. The second ouestionnalre (show the
Checklist for . Pupil Perceptions or CASTPP high ii, your

. ,hand) iedesigned to ask your opinions about what We do in this
Class and what type of behavior can be seen between teacher and
students. The answer'to the first quegtionnaire should be
written on the questionnaire \i.tself, but answers to the second

questionnaire need to be given -On.the-enclosnd computer scored
sheet. You cah-compieta these 14 any order. Please read the
directions on top 00 these questiOhnaires. You are not required
to write your nate* on these. Remember wIlen you use the computer
sheet use only black no. 2 p hcil and the answers will be given
for first Yen questions only in the appropriate places. if you
have to erase any thing please do so completely."

-..-.You may Rave to explain the procedure for the response sheets., Please
do so. When distributing the CA4:PP, it might be good idea to slip
the computer sheet in it.

1

IN

oar

s.



3. When the students are done please collect the questionnaires
and the response sheets.

4. If individuals need help in trying to understand ttePiocedure
or in extreme cases meanings for some words used in the
questionnaires, please do so exercising your on judgement.

'Teacher questionnaires need to be completed by the participating teachers
separately. Use the computer sheet for your responses on SCACL:TP. The-
other one or two (depending on the situation) questionnaires can be
completed on 6the original sheets.

HAILING INSTRUCTIONS
Include the response sheets (for SCACL:TP,Teacher's Questionnaire. Student

Questionnaire, and CAST:PP, and Facilities Checklist) and mail them
in the enclosed envelope. The address on this should be as follows:

The Ohio State University
Center for Science and Mathematics Education
244 Arps Hall
1945 North High Street
Columbqs OH 43210

/ I

41!

Attn. Piyush Swami

s,.

e't
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ADMINISTRATOR'S QUESTIONED IRE

Directons: This questionnaire is designed to seek your views on different
aspects. of science teaching in schools and your role in it. All the infor-
mation collected will be kept coitfidential. Please feel free to add sny
further comments on a separate sheet.

1. Name 2. Position

3. School

4. Age

5. Number of years in your present position (count this year aa one)

6. Last school attended for academic or professional preparation

School Year

Purpose (specify) Degree
Diploma

Certificate
Refresher Course

Other

1%.

Rank order the three items in each questions' 0 7'and 8 that you think
are mossiimportant for a science teacher. Use 1,2, and 3 designations,
1 being most important and 3 being least important.

7. The purpose of teaching science in (your) school should be:

Understanding facts, principles, and ldws
Development of laboratory, techniques

Development of critical thinking
Development of-scientific attitude
Understanding the nature of science
Development of creativity
Other (specify)

8. The most important strategies foi teaching science are:

Lecture
Lecture-discussion
Demonstrations
Instructional films
Laboratory activities
Excursions or field study
Programmed instruction

Independent study
Other (specify)

0*1
J'..)

t
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2.
0

9. What should
characterize the ecience teacher's disciplinary ability? (Circle)

a. The teacher makes the students feel free and natural. They are actively
intersted in and busy with school work. The? are able to govern them-
selves.

b. The,teacher sees to it that work proceeds with little or no interruption.
Thstudents are usually attentive to the tack at hand.

c. The teacher is able to restorei"order" with an occasional reprimand or
warninelook. The room is fairly quiet; there is some whisper'ing and
inattention. The teacher is usually sensitive to minor lapses of conduct.

d. The teacher attempts but is unable to control his clasti: Students in his
classroom appear restless. There is considerable inattention and noisy
behavior.

e. The 'teacher 'is an authoritarian who "rules with an iron hand." An

atmosphere of nervousness and tenseness persists. The classroom is
exceptionally quiet. Thy students donot respect the teacher.

4

10. What should characterize the science teacher's attitude toward adolescents?(Circle'
6 ,V

a. The teacher regards the adokescent ob)ect4vely for what he is. The
teacher is friendly and understanding. The teacher likes adolescents
and enjoys having them around. He listens to the opinions of adolescents..

b. The teacher understands that adolescents have potentialities fdr.
development; but Ile does tittle to help them develop these potentialities.
The teacher expresses the desire to know adolescents better.

c. The teacher often does not try to understand the feelings or opinions
of adolescents. He thinks adolescents "just need to grow, up." The
teacher evaluates adolescents by adult standards, rath4r,than by what
the adolescents can do.

d. The teacher views the adolescents as a "miniature adult." He'tends to
to expect too much or too little of adolescent*. 1-

,

e
e. The teacher does not try to'understaad-'adolesceitts. He is-not interested.,

in the opinions of adolescents. He is" "often iIl.: at ease on uncomfortable
when adolescents are with him.

,

11. What should characterize the science teacher's understanding abobeadolesdenti

with behavior problems? (Circle)

a.,The teacher is not as concerned about adoleacents who misfiehaVeinclass
as he is about adolescents "who are "too quiet." He tries.to..iind- reasons
why adolescents act as they do, and.he'trie.s!to,helP them solve their
problems. ..

b, The teacher is aware that adolescents harve'problems. He looks for

reasons why adolescents mfmbehave. The teacher expects studenes" to
behave even if, they hese problems; and he will punish them if necessary.

V
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1.

9.: The teacher usually is,not snare that adoleicents have reasons for their
actions'. He ,knows, he should learn something about the background of
adolescents,, hut' he often punishes instead./

d. The teacher is not aware that Adole'scents have problems. He treats
altadoleacents who misbehave the same way. He always Punishes them.

e. The'teachei thinks adolescents who:are disobedient are, the most serious
problems.:He thinks the shy, quiet adolescents are the "perfect students."
He,does riot try'to understand the reasons forhe actions of adolescents.

j He punishes;'all adolescents who misbehave.

:12. Which:test describes the type of encouragement you give science teachers?

(Consider 'the 4study sample teacher/s only. Circle the response.)

a, fee,t)fre to de pretty much what you want to do within your own
classroom providing you stay within the existing legal constraints.

b. develop your unique potentialities within broad limits determingi
by euch.thingi'as articulation of your courses with the rest of
thescienee curriculum. 4

c. fulfill the role-expectations of your position as defined by the local
school committeee, your professional training, and the philosophy
and policies of the school

d. do not know or does not apply.

Use the responsechoices to answer the itema'13-15. Circle the letter on the left
representing your best response to each item. For each item respond tothe
question, "Which approach should you use

t'

Response:Choices:

a. The administrator should help the science teacher identify and
clarify the areas of concern to the science ,teacher and then work s'

with him to formulate plans for improvement and/or implementation..
be The administrator should make the science teacher responsible

_-
for determining whether improvement is desirable, providing ,help -

.when and if the uience teacher asks for it.
c. The administratok should identify the science teacher's weakh esses ,

and formulate plans for his imorovement;-perhaps making suggestions
for implementing the improvement plans. .

d. Do not know or does not apply.

a b c d 13. concerning the classroom climate that exists due to the
interaction of the science teacher and his students?

a b c d 14. ' concerning thb handling of student discipline problems
by the science teacher?

a b c d 15. concerning the science teacher using a variety and balance

of instructional technlquesin the teaching of science?
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Teacher Questionnaire

. Directions?

This questionnaire is to seek some information about your

academic preparation and the teaching /load. All the information

collected will be kept confidential and treated in a professional

manner. Please feel free to include any additional comments which may

be helpful.

1. Name 2. School
Last First

TEACHER CHARACTERISTICS, (Check or fill in the blank spaces provided)

1. Age in years

4. Marital Status: Single Married

5. Sex: Female . Male

6. Please specify the degree (s) vou now hold, and the major and minor
sublect fields of the degree (s):

A. B.S., B.A.

B. M.A., M.S.,
M. ED.

Mai;r Minor Institution Year

7, Are,you working on a former degree program? Yes No

If yes, what degree? Major: Minor:

8. If you hove been exposed to any of'the ccionce course improvement
projects in your undergraduate (UG) or graduate (G) education, please
check the appropriate position below. (Examples of course improvement
projects: IPS, ISCS, ESCP, SSSP, CHEM Study, CBA, PSSC, HPP, Portland
Protect)

.)

I

1

-.1
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Science course im-
provement project

Workshop with material b
1

Workshop with
materials and
students

G UG G UG

/

9. Please check the following keeping into consideration the class being

used for this study.

Strongly
Like

a. When the class meets
in t e school.

b. The udents in the
group.

c. Curriculum Materials
used.

d. Classroom facilities

e. Grading and Reporting

10. Answer,thee following for

Like Satisfactory

253

Dislike Strongly
dislike

the'particular class used for this study

a. Advanced/Regular/Modified

b. N. of students

11. Total number of teaching periods
.

a. per clay

b. per week

12. How many sublects do you teach? (please specify)

11. Are you using any national curriculum protect? Yes No



C

a534.

14. Please specify the textbno andlor materials being used in+sur teaching

Title Author Year of
Publication

...

401
15. Number of years of full time teaching experience (cnu t this year)

A. Secnndary level

B. College

C. Other (specify)

.

TOTAL

16. Please make any crimments regarding your pre - service teacher education

prngra, at The Ohio State University.

crI.J4j

.*.

re
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Teacher Questionnaire continued
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17. Which best describes the type of encouragement your principal/supervisor
gives you? Please circle your choice,

a. feel free-to do pretty much what you want to do within'your own
classroom providing you staylwithin the existing legal constraints

b. develop your own unique potentialities within broad limits
determined by such things as articulation of your courses-with
the rest of the.science'curriculum

c. fulfill the role-expectitions of your position as defined by the
local school committee, your professional training, and the
philosophy and policies of the school

d. do not know or does not apply.

Your responses to-items 18-20 indicate what you feel should be done in your
school to beet achieve the goals of the science program. Use the response choicts
below to answer these items. Circle the letter on the left representing your
best response CO each item. For each item respond to the question,"Which
approach should the principal/ supervisor use

._______Iteaponse choices:

a. The'principal/supervi)sor should help the science teacher identify
and clarify the areas/of concern to the science teacher and then_
work with him to formulatt plans for improvement an /or implementation.

b..The principal/supervisor should make the science teacher responsible
'ar determining whether improvement is desirable, providing help
when and if the science teacher asks'for it.

c. The principal/supervisor should identify the science teacher's
weaknesses and formulate plans for his improvement, perhaps
making suggestions for implementing the im.rovement plane.

d, do not know or does not apply.

a b c 4118. .. ..... concerning the classroom climate that exists due to
the interaction of the science teacher and his stents?

a b, c d 19. concerning the handling of student discipline
problems by the science teacher?

a b- c d 20. concerning: the science teacher Using a 4varjety and
balance of instiuctuional techniques in the teaching of science?

t

\
contd.
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Your respon'ses indicate what is'done in your school. Use the response choices
below to answer the items 24-23. Cir the letter on the left representing
your best. choice for each item. item. respond to thq question,
"Whichapproach does your ptinci isor use.... ..... ?

...4.-

Response choices:

a. The principal/supervisor helps the'science teacher identify and clarify
the areas of concern td.the'science teacher and then works with him
to fermilate'plans for improvement and/or implementation.'

b. The principal/supervisor makes the science, teacher responsible for
determining whether improvement is desirable, providing help when
and if the science teacher asks for it.

c. The principal/supervisor identifies the science teacher's
weaknesses end formulates plans for his impl-ovement, perhaps
making suggestions for the improvement plans.

d. do not know or does not apply..

/

*
,

a b c d 21. ,..concerning the classroom climate that exists due to
the interaction of the teacher'and his students? f

a b c d 22 Concerning thehgnclling of student discipline' 6

.problems by the science teacher? , /.

t.

a b c d 23. concerning the scien e testier using a variety and

C

balance of instructional techniquesp the teaching of science?

-0

Pr.
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--Student Questionnaire

Below are some questions:answers to-which will provide highly useful

necessary information to the researcher. 5%4
e request you to respond

256

the questionshonestly and accurately. rhe'inswere will 17 kept confidential

-And analyzed only by the researcher.
*

41,
The questionnaire can be completed in either pen d- pencil. You' may

Begin:

1. Name (Optional)

last First
/

2. Age

School

4. Grade in school (Circle) 7 8 9 10 11 12

5. Sex Hale Female

6. Check the number of,full years of science that you have taken since

entering the 7th grade (count the 7th and this year)

7. What final gtade did you receive in your last science course?

A' ' B C D -F
n.

8. Dn you like science? Yes No

9. Dn you like this.scieacecourse? Yes No

10. Do you entoy the assignments (tissa or h giveob, the present

science teacher? Yea Nn

11. It th year best science course so pr? Yes' No

c;'":-?' 417

.4; rya

0
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12. If your answer to question 11 is no it.is because: (check most important)

I do not do enough activity,in class

He is not the%beitteacher you have had so far

Teacher it todstrict

You can't understand what the teacher says

Any other, specify

13. What kind of:r-ccupation 'would you like to enter as adult? (State tour first

choice)

.
14,. Would you be interested In becoming a scientist, engineer, or a science. -

teacher? Yes

If yes,-pleasereheck one

scientist
EngineCr

'v 11 fence teacher

15. If you answered yea .to ouestin$1114, indicate the person whq has

been most incluential in develOpi4 your interest in FcIence:

Brother Sister a Co;inselloe,
.*

Mother 41,
Friend' Relative

Father Self Other Sspecify)
air

'Teacher

16. If you are not interested in choosing a career in science or engineering

vhich'of the following have something to do with it? Check all stateents

'that explain your feelings.

.-T

I am more interested in another career

Science is too difficult for me

Mathematics is too. difficult for me
6

Scientists are peculiar people"

You can't make much money ass scientist or engineer

Other reaaone (Please state them below)

"

I I

a

0
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Facilities Checklist

Instructinns:

Please complete the following checklist consideringttie class that

you teach. )ny special comments regarding the facilities may be given in

the end. if not covered in the checklist.

1. Preparation Rnnm

2. Teachers Office Space

3t,. Multipurpose Room
o

4. Plant Growth Area

5. Storage Space

6. Teachers Office Space

7. Sinks

8.s Cold Wald' Outlets

9. Hot Water Outlets

ti

10, Gas Outlets

11. CnmpressedAir Outlets
'of

12. Electrical Outlets

13. Microscop4s

14. Refrigeratnr
a

15. Glassware
411.

16. Baste Laboratory 'Eouipment

17. 'Basic Laboratory Chemicals

l8 Globes

19. Simcirwl.

20. 'Other teaching aids for"demonstratinn etc,

21. Funds for perishables. glassOare, chemicals
and Specimens.

%WAN*

22. Laboratory Assistants

4

No

PIO

J

Yes

.3

258

Outstanding t.

I

4

de%



1

to

23. Field Trips

a. Permitted to go outside school grounds

b. Transportation facilities

c. Funds made available if needed

f

4'

No . Yes

259

Otitstanding
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*CHECKLIST for ASSESSMENT of SCIENCE TEACHERS:-

.

PUPIL'S PERCEPTIONS

by

-

William R. Bro
and :

Betty J. _Erthin

_ -Directions: -Na.rk- thipace on the.-answer sheeeithiih..ittiot' closely'- states your hones1Top-inion of the bghavfor lour-teachcr.,:of 'whatusually happeili.-fn your clasaroom-_7.Whetileg yoUl: teacher -is 'a eta -,or'.a woman; your teach6r will be referredo _aa "he" in all of -the -questionsc9d--the-lespOnses.\ Mark only. one response under each of the ten ques-tions, Make all yobr _responses on die answer sif;et: Make no marks, on this- booklet-. You 'may-possibly fins that each phrase 4n.et part1:61er..-response does not apply to your teacher, Please_ mark the one.- t-hat; morst"..'closely desciibes your teacher 'cm what usually is happeningln "year -'clissroom...- Read all the responses- before; you choose one..-,

facperimental Edition: Not tgibe used o; reproduced without thepermission of the authors r Dr. Robert W. Howe, 244 Alva Hall,.The Ohio Stage:University. 'November, 1970 edition.
4.
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1. How does your teacher keen his cies!, in order?

261.

a. Our teauhqr makes u's""Teel free .,and natural. We are very interested
tWand busy with school work. We are able to take_ care of ourselves..

b, Our teacher sees to it chat work goes on Gith little or no stopping.
We usually pay attention to the work at hand.

q. Our teacher is able to bring -the class back to order with a few warn-
ing looks or words. The room is fairly quiet. Some scuderhs are
whisperirig and not paying attention. The teacher is usually aware
.of minor misbehaviors.

d. Our'teacher tries but is unable to control the'class. We are rest-
less. We do not pay attention. The clasarooth is noisy.

e. Our teacher is strict and rules with an iron hand. Most students
are tense and nervous. The classroom is very quiet.. Students dor
not respect our teacher,

2. Is our teacher more interested in ou or in the sub ect he is teschin 1-

a. Our'teacher is interested in us as people. He is aware that we,can
do, are in sted in, and need d rent things. Our teacher,wants

us wi our personal problems aS well as with the subject he
Ching. tries and ofteri does eIp us with,our problems.

a (

r teacher is aware of- different eeda but does little to help ,

uS with them. He pays to our i ed to learns the subject he
,is teaching. He expec less the, lower ability students than of._
:the highetabilitytudents.

c. Our tg..icher,is aware of our diff rent needs but thinks the teacher
should teach.on4 his subject. r teacher talks about our in-
dividual differences but does little about the differences.

d. Our teacher does not pa) attention to any of our individual'needt.
He is interested only in the subject he is teaching. Sometimes we
do-:"busy work" ihat has little meaning to us.

6. Our teacher ignores us as individuals. He thinks on of learning
the-subject. Every student must learn the same things. o

"busy work," and we unually do work from the textbook,

0

e -

-t;
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3. How does; your teacher feel aboutetudents?

262

Kr

s Our teacher looks; at us the way we really are: -He is friendly and
understanding. He likes us and enjoys having us around.. He listens
to our opinions.

o-

b. Our teacher undenstanda that we aye able to learn and grow up'but
doeelittle to help us. He seems to want to know ue better.

c. Our teacher often does not try to understand our feelings or opin-
ions. He thinks we "just need to grow up." He usually grades us by
what adults can do rather than by what we can do.

d. Our teacher thinks of us ae "little adults," not as teenagers. He
tends to expect too much or too little of us.

e. Our teacher do s not try to understand ut. He is; not interested
in the opinion 'of teenagers. He is often ill at ease or uncomfort-
able when ye are with him. soti.

. 4. How doesyour _teacher understand students who have behavior problems?

'A, Our teacher is not as worried about students who misbehave in class
ai.he;is about.atudents who are "too quiet.". He tries to figbre.out.
why students do certatn.things and to help them tolve their problc.*.

' b. Our teacher is aware that students-have problems. He looks for
reasons why students misb have. He expects students to behave oven
if they have problems, and he will punish them if he has to..

Our teacher usually ia not a are that students have reasons for doing
: the thlngs'they do. He knows e should learn something about the '

background of his students, but often punishea instead.
.

..-
,

d. Our teacheeis not aware that students have problem. He treats all
students who Miatbehaie the same way. He aiwaye punishes them.

e. Our teacher thinks students who dO not obey are the most serious
problems. He thinks the shy, quiet etudenta are the "perfect
studenta." He does pot try to understand why studenta act the way
they,do. He punishes all studenta * cyniabehsve.
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5. What do the students think of your teacher?

A. Students Can talk freely with our teacher. They like our teacher
very much.

b. Students respect and admire our teacher, but they feel uncomfortable
when talking to him personally.

c. Most Students 'like our teacher end are willing to,do'What he wants.

d. Students donot fear our teacher, but they do not respect or likehim.

e.- Students fear and stay away from our teacher. :MO might even
. Alarm bim if they couldi

6. What do you do in your science cl,ass?

a. We often talk about the
a scientific principle.

,scientist's conclusions.
wants as to say.so. We
about ideas in science.
strations ourselves.

'problems scientists have in the discovery of
We also talk about the feats behind a
If we 'do not agree with our teacher, he

often have tine to talk smong ourseINfes,l/
We do most of the experiments and demon-,

b. We sometimes talk about the problem:4 scientists have in the discovery
of a scientific principle. We also calk about the facts -that

sy- are behind a scientist's conclusions.4
We sometimes do expepi-

ments atd demonstrations ourselves.
We can question what --0.ur:teacher-

says.

c. We have talked a few times about
the. piJblema scientists have in

/the discovery ol a scientific principle. We s.end pant ot our
/class time answering our teacher's question's. We also write an-,

swers to questions from our book or study guides.- We do sorm,
experiments ourselves. '

We ask questions to clear up what the teacher or our book has-told
us. 'We watch our teacher do demonstentiona. We write answers to
questions from oubook or study guides. We answer our teacher's
questions.

e. We must copy down and memorize what our teacher teat; us, Most of
our questi.ls are to clear up what our teacher or our book hasto1,80
us. 'We often write answers to questions fr.= our book on stu4

4,
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7 What does your teacher do in class?

a.

b.

c.

d.

-5-

264 ,

Our teacher helps us understand the reaaon for a lesson before
we !tart it. Our teacher often questions us on ideas we studied
earlier. lie asks us for the facts behind the ideas in our book.
Our teacher often asks us to explain diagrams and graphs.

Our teacher often questions us on ideas we studied earlier. He
asks us for the facts behind some of the ideas in bur btu*. He
sometimes asks us to explain diagrams and grapha.

Our teacher spends most of the time telling us about science. He
repeats much of what our book says. Our teacher sometimes questions
us about ideas we studied earlier.

Our teacher sometimes repeats exactly what our book says. If
students do ndt,agree, our teacher tells us`Who is right. Most
of the time our teacher tells us about science.

e. Our teacher shows us that science has most of the answers to questions
about the natural world. If students do not agree, our teacher

/ tells us who is right. Our teacher often repeats exactly -what
i our book says.

8. How does your teacher use the textbook and reference maerials?

a. Our teacher expects us to find the major ideas in our book. We
must also find the facts to prove the ideas. He shOws us how to
question ideas in our nook. We often read about science in magazines
aid other books..

b. Our-teacher expects us to learn some of the ,details in our book.
We can use magazines and other books in the room if we want. Our
teacher shows us how to question ideas in our book.

c. Our ocher expects us to learn many of the details in our hoot.
We 1 ok for sculls of the major ideas in our book. We also Had the
/facts to kove the ideas: We sometimes outline parts of our book.
/The only science we talk about is from our book and our teacher's.
/notes.

d. Our teacher expects us 'to outline part of our book. 'Th. nly
science we talk about is from our'book and our teacher's notes.
We must learn most of the deta la in our book.

_
.

e. Our...teacher does not 110 us to question information from our
book. We often write out d..t.initiona to words. We must outline
parts of our book. We must memorize most of the details in our
book. ,
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9. What are your tests like? How are they used?

Th

265

a. Our teats have many questions about our laboratory work. We
often figure out answers to new problems. Sometimes we find ways
of looking for answers to problems. Often we do things we have
learned in our laboratory such as making observations and explaining
data.

b. Our tests have many queistion'a about out laboratory work. We some -
.times figure out answers to new problems. Sometimes we do things
we have learned in our laboratory such as making observations and
explaining data.

c. Our testa sometimes ask us.to label drawings. Our tests sometimes
hs've.questions about our laboratory work. Sometimes we suet tent-
aboUt ideas that we learned earlier.

-d. Our tests often ask us to wtlte out"definitions to words. We
do not use mathematics to anser questions on our tests. Often
we must label drawtngs,

e. Our tests often ask us't6 write out definitions to words. Often
we must label drawings. We do not use mathematics to answer
questions on our tests. We do not have a chance to tall. abort the

, test qUestions ip class.

10. What :do you do in the laboratory?

;A
/

a. We talk about the reaso s for an experiment before we do it.
We often try our own ways s of doing the laboratory work. We compare
Our answers to thoee of others when we are finished. We arA al-
lowed to do experkmentOon our own.

. .. . ,
b. We talk about tp reasons for most experiments before we do them.

The data one student gathers from an experiment`arceoften different
from the:data gathered by another student. We'may do s'imme- experi-

0menting on our own.
. . -

c. We sometimes talk about-the reasons for experiments. We sometimes
compare Our answer45 to those/of others when we aye finished. We
spend Jess than one third of our time doing 'laboratory work.

d. We sometimes know the answer to a question before we do an experiment.
We seldom talk about the reason for an expeOment. We spend Yeas
than one fourth of our time doing laboratory work. /

We are not allowed to do experiments onour own. We know the
answer to a question-before we do an experiment. We do not talk
about the reasons for an experiment. We spend very little of

..-our time doing laboratory cork.

91..4
7 4
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*CHECKLIST`FOR ASSESSMENT OF SCIENCE TEACHERS:
SUPERVISOR'S PERCEPTIONS

266

Directions: Circle the letter of the 'answer which most accurately indicates Youf
honest and oh.jective,evaluation of the behavior of the teacher being
rateeN,Circlsonly'one response under ench of the fifteen questions.
Mark all°yoerrresponses on the answer sht et. Make no rnrks on this
booklet: You may possibly find that etch p'.rase in n'particular
response is not applicable to the subject being rated. The closest
approximation is vhat is desired. Reed all the responses before
making a decision.

1. That is thlfstatus of the teacher's disciplinary ability?

a. The teacher makes the students feel free and natural. They are actively
interested in and busy with school work. They are able to govern thea:
selves.

°b. The teacher sees to it that work proceeds with little or no interruption:
The students ire usually attentive to the task at, hand.

c.The teacher is able to restore "order" with an occasional reprimand or
waving look. The'room is fairly quiet; there is some whispering and
thittention. The teachA is usually s nsitive to minor lapses of conduct.

4. The teacher/ ttemptt but is unable to control his .class.. Students in
his classrp appear restless. There is considerable inattention and
noisy behav Or.

e. The teacher is an authoritarian who "rules with an iron hand." An

atmosphereiof nervousness and tenseness persists. The classroom is
exceptionally quiet. Thelstudento d4 not respect the teacher.

4

at

* Experimental Edition: Not to be used or reproduced without the OermissiOn of
zdellotTrt W. liowe or William R. and Betty J. Brown", 244 Arpm Hall, The Ohio State

University. November, 1970, edition.

ti

1



A d

267

CAST:SP Page2

2. Does the teacher hnve a "stude7nt" or a "subject-matter" point of vie47

a. The teacher is interested in the personality development of the student.
He-is sensitive to individual differences in students' abilittes, interests,

and needs. The teacher wants to help students -with theft- pdsonal
prof ems as well as with the subject he is teaching. He tries and often

does help students witb their problems.

b. The teacher is sensitive to the .ariout needs of students but does little

to meet them. He concentrates on the students! need to learn the subject

he is teaching. He varies his standards of achievement for'students with

different levels of/ability.

c. The teacher is aware of the various needs4f-the students, but he believes
the teacher's responsibility is limited to teaching his subject. Me
teacher talks about the individual differences of students but does little

about such differences.

d. The teacher is Insensitive to any of the needs of students. He As

interested only in the subject he is teaching. The teacher sometimes
requires the students to do meaningless "busy work."

e. The teacher ignores ,Wtudents as individuals. He thinks only of subject-

matter mastery. Every student must feet the same Decui4renents of achieve'

went. The teacher requires meaningless "busy workd'of the student. The -

students usually do work from the'textbook.

3. What is the nature of the teacher's attitude toward adolescents?

a. The teacher regards the adolescent objectively for what he is, The

/teacher is friendly and understanding. The teacher, likes adolescents

./and enjoys haVing them around. He listens to the opinions of adolescents.

b. The weber understands that adolescents hove potentialities,for,
devenpment, but he does little to'heip them develop these potentialitied.
The teacher expresses the desire tolknow adolescents better.-

c. The teacher often does not try to understandthe feelings or opinions

of adolescents. HeNthinks adolescents "just need to grow up."
teacher.evaluates adolescents by adUlt standards rathev than by what

the adolescents can do. 4?
A

cf. The teacher views the adolescent as a !'miniature adult." Ilge tends to

expect too much or too Tittle of as descents. -
,

e. The teacher does not try to undersfa d adolescents. Ho is no interested

in.efie opinions of adolescents. He is often ill at ease or uncomfortable

when adolescents are wth" him. I

1
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Page 3

. owdoes the teacher understand adolescents who have behavior problems?

a. The teacher is°not as-concerned about adolescenta who misbehave in class
as he is about adolescents who are "too quiet." Hi,,trivi 'to find reasons

why adolescents act as they 4o, and he tries to help them solve their
problems.

b., The teacher is aware that adolescents*have problems. He looks for
reasons Ikhy adolescents misbehal..3: The teachei ex:nets students,to
behave even if they have problems, and he will pvrfsh them if nece3sary.

c. The teacher usually.is not aware that adolescents have reasons for their
actions. He knows he should learn something abept the background of
adolescents, but he often punishes instead. ,

d. The teacher is not aware that ndoleicepts have problems. He treats
all adolescents who misbehave the same way. He always punishes them.

'e. The teacher thinks ado kscents who are disobedient are the moat serious
problems. He thinks heshy, quiet adolesct.nts ere Ole "perfect students."
H does not try%gc) derstand the reasons for the actions of adolesce9ts:
H= punishes sll ado escents who misbehave.-

N
5. What is e attitude f'students- toward, this teac0.er?

/
a. Students can taikfreely with the teacher. They like him very mudh..

'b. Students respect and admire the teacher, but they feel uncomfortable
when talking/to.him personally.

c. Students generally like the teacher andare'willing to do what he wants.

d. Students do not fear the teacher, but they do 1.ot respect or like him.

e. Students fear Itnd stay away from the teacher. They might even harm ,.

him if they could. '

.

O
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6. What.do the students do in the teacher's class?

e. The students often discuss the pralems faced by scientists in the
discovery of a scientific principle. They also discuss the kind of
evidence that is behind,a scientist's conclusions. If the students do
not agree with the teacher, he encourages them to say so. The students
are frequently given time in class to talk among themselves abdut ideas
in science They usually do most of the experiments and demonstrations
themselves.

b. The students sometimes discus's the problems faced by scientists in the
discovery of a scientific principle. They also dia'cuss the evidence
that is behind a,scientist's conclusions. T4 sometimes do experiments
and demodstrations themselves. They can question what the teacher says.

c. The students infrequently discuss the problems faced jay scientists in
the discovery of's scientific principle. They spend part of the glass
time answering the teacher's questions. They also write answers to
questions from their textbook or study guides. They do some experiments
themselves.

d. The students ask questions to clarify what the teacher or the textbook
has told them. They watch the teacher. do demonstrations. They write
answers to questions from the textbook or study guides. They answer
the teacher's questions. .

e. The students must copy down and em rize,what the teacher tells them.
Moat of the stvdtnts' questions are to clear up what the-eacher or
phe textbook has told then. They often write answers to questions from
the textbook or stuay guides.

7. What is the role of the teacher in the classroom?

a. The tenches help's the.students understand the general objectives or
purpoies of a lesson before'they begin work on the lesson. He questions
the students about ideas that the students have studied previously and
about the evidence that is behind stateTents :hat are made in the textbook.
He often asks the students to explain diagrams and graphs.

b. The teacher often questions the students Stout ideas that they have
studied previously and about the evidence that is behind ttatementt
that ere made in the textbook. He sometime; asks the students to explain

A.diagrams and graphs.

.

c.. The. teacher spends most of the class time telling the students about.
science. He repeats much of what the textbook says. He sometimes
questions the students about ideas that they have studied previously.

d. The teacher sometimes repents exactly what the texth"opk says. If there
in a disrmrcerent ,.on: stuueots durin7 a discussloi, the teachoi- usually
tells the student's who is right. Most of,the time the teacher tells the
students about science.

0:The teacher shows the students that se:tence has almost all of the answers
. -to quzstfois .Y.,out the natural world. 'If Chars is A dlsoprement among'students dodo^ a sctission, trio tcsacher'tils the students who is

The t.,cher bft,) :.pants exactly,what the textbook says._

J
.
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8. How does the teacher use the textbook and reference faterials7

c'.

a. The teacher expects the students to fiid the major ideas in the
and the evidence to support the ideas. He shows the students to
question ideas in the textbook. The teacher provides tim the students
to read about science in magazines and books .other tha e textbook.

b. The teacher expects the students to learn of the details in the
:textbook. There are books snd magazines 4n tre room if taa students
want to use them. The teacher shows the students how to questionideas
in the textbook.

c. The teacher expects the students to learn many of the details in the
,textbook. The teacher h.as the students lock for scL-e tae maiot ideas
in the textbook and the cv!dence to support the ideas. He sometimes
requires students to outline parts of the textbook. The only science
talked about is from the textbook and the teacher's notes.

d. The teacher expects the students to outline part of the textbook. The
only science talked about is from the textbook and the teacher's notes.
The teacher requires the students to learn most of theldetails in the
textbook.

e. The teacher does not 'Ike the 'students to question information:in the
textbook. The teacher often has thestudents urite out definitions to'
words. The teacher reouires the students to outl4ne pasts of the text-
book and to memorise most of theidatails.in the textbook.

Now are the teacher's tests designed, and how are they used?

a.. The teacher's tests have many questions about the laboratory Activities.
The tests often require the ctudents to figure out answers to new problems.
Sometimes the students must find ways of ldoKlr.g for answers to problems.
Often ,they must repeat skills they have learned in the laboratory, such
AS making observations and interpreting data.

b. The teacher's tests have many questions about the laboratory activities.
The tests sometimes require the students to figure out answers to now
problems. Sometimes the students must repeat skills they have learned
in the laboratory, such as making observations and interpreting data.

c. The teacher's tests sometimes ask the students to label drawings. The
teats sometimes have questions shout the laboratory activities. Some-
times the tests require the students to tell about ideas that they have
learned previously.

d. The teasher'h tests often ask the etudenta to write out definitions to
words. The teets,do not require the use'of mathematics to -answer the
questions. Often the tests require the student# to label drawings.

e. The teacher'S tests often require the students to write out definitions.
to 'Words,. Often the students must label drawings. The -tarts do not
require the use of mathematics-to-rrnawe'i-the questionb. The teacher doe/s-
not provide the opportunity to discuss'the test questions in clans.
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10. How does the teacher conduct the laboratory?

a. The teacher and students spend time before an experiment discussing the
purpoSes of the experiment. The teacher often allows the students to
try their own ways of doing the laboratory experiment. The students can
compare their answers to those of others when they are finished. They
are allowed to do experiments on their own.

b. The teacher and students spend time before most experiments discussing,
the purposes of the experiment. ThC data one student gathere from en
experiment are often different from the data ?athered by another etudent.
The teacher allows the students to do some expet'imenting on their own.

c. The teacher and students sometimes discuss the purposes of an experiment.
The students sometimes may conpare their answers to those of others
When they are finished. The teacher allows less than one third of class
time for laboratory experiments.

d. The teacher sometimes ecinducts the laboratory in such a way that the
students know the answers to a question before they do an experiment.
The teacher and students seldom discuss the purposes o? an experiment.
The teacher allows less thak one fourth of the class; time for laboratory
experiments.-

e. The teacher does not allow students to do experiments on their own.
The teacher conducts the laboratory in such a way that the students know
the answers to a question before'they do the experiment. teasher
doh not dismss the purpose of an experiment. The tea::ar allows
very little class time for laboratory experiments.

1.1. Is the teacher caoable of analytical thinking?

a. The teacher is intellectually mature. He approaches problems analytically,
is capable of theorizing, and enjoys solving problems. His work is
carefully plannedand detailed. He is persistent and serious.

The teacher is generally persistent, serious, and able to analyze and
solve more pressing problems. He attempts to organize and plan his work.,
but he is sometimes lacking in details.-

b.

c. The teacher is capable of analytical thinking, but at times'he accepts
the ideas of others uncritically rather than doing independent thinking.
He avoids activities that involve careful planning and detailed work
unless he is asked to become involved. He used habitual procedures.

d. The teacher appears to be casual rather than serious. He is likely to
attend t6 duties as the "spirit moves him." He As willing to -"ge-iloog
with the crowd."

e. The teacher accepts uncritically the ideas of °the". He may not be Able
to think critically. He is willing to avoid planning And thinkinai Ho
dislikes intelleatual or creative activities. .
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12. What are the social attitudes of the.teacher?
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a. The teacher is more interested in people ,than in things. He converkes
readily and freely, and makes friends easily.. He participates in.and
enjoys social mixinA. He frequently assumes Leadership pocitions.

The teacher ,usually appreciates the opportunity Co work with people and
.seems Co enjoy social activities. He appears Co be at ease in social
groups. He attempts to analyze and improve social relationships.

b.

C. The teacher is q:_ite friendly, bu m: reserved. He will participate in
social events only to the extent demanded by his position. He will
assume leadership only when asked to do so. ,

d. The teacher does not like to assume leadership in social functions. He
tends Co be more interested in thing than in-p(lople. He_dislikes
sting with social groups..

e. The teacher is very self-conscious; shy, and socially t mid, He gives
evidence of lacking common social skills. He'prefg-s to be olone.

13. What emotional attitIldes are shop by the teacher?

a. The teacher's "spirits" are stable and uniform. He is not subject.;to
apprehensive fears or worries and is qlot easily.upsetCor:frustrated.
He avoids tension through reiaxation. He sees life in reality: He
is optimistic.

b. The teacher usually demonstrates good emotional control. He takes
things in stride; he settles most minor problem° without undue tension
or frustration. He appears to be well adjusted and has good physical

. .vigor:

c. The teaches is moody and sometimes e'motjonally unstable. He frequently
appears rushed or disrupted by minor problems. He attempts to be calm
in most sltuations. His poise comes only with considerable effort.

/d. The teacher is usuallyvserious and reserved. He is indecibive and
uncertain. He often appears distracted as though torn by several
demands. He frequently,seems embarrassed.

e. The teacher is easily disrupted by minor problems and events. He is
readily and easily embarrassed. He often appears tired and listless.
His actions appear 'impulsive and ttery._He_fsequent-l-y--feelsttnwarred---
Jan& suffers from tensleIGWOrry, and uneasineere. He is fruehrated
and impatient.

r 0) )
, .
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14. To what extent does the teacher demnnstratt alf-confidence?

Page 8

a. The teacher makes decisions readily. He feels confident °Labia own

judgment and usually makes correct decisions. He easily adjusts'to

new or difficult situations. He enjoys tne approval and favor of

his associates. 4e is optimistic about the prsen: and the future.

He is not dissatisfied with his physique or appearance.

dr
b. The teacher is usually ecual to varying demands. .F.e does not hesitate

to Take decisions even though they ark: not altTys aepipved by others.

He generally adiusts to new situations without tension.

c. The teacher sometir.!s s inferior. Ue is often pessimistic about

the past anethe future. fit* maces decisions but often does not have

* confidence in his judgmen s.

d. The teacher avoids new or Afficult 'situations, preferring to follow

. his habitual routines. He feeTs sorry for himself ucn of the time.

He makes decisions only after consulting with several friAds and

assocfares. He is generally dissatisfied with his personal' appearance

and ability.

e. The teach6r displays the traditional "inferiority feeling." He cannot

Takedecisions satisfactorily or easily. He distrusts his own judgment

anti ability.

15. To what extent does the teacher develop satisfactory nersone.' relationt? --

a. The teseherdoes not lose patience readily and is not anpered frequently

or easily. He does not leel slighted or misunderstood by.2thers. Re

is seldom excessively critical of friends and associates.

b. The teacher is conversational and friendly. He has a good sense of.

humor. He usually has an uncierstanding point of View. He has reason-
, ably good control of his teTper.

c. The teacher attempt6 to work satisfactoril with other; when the occasion

demands. He is-inclined to lose patience when the "chips are down."

He tends to be overly critical of friends'and associates.

d.. The teacher tends to )ose patience easily/4nd frequently when

with associates. He displays tittle effort to work effectively wi

others.

e..The teacher is easily fTritated by others. He is usualLy touchy and

uspicious. He is iderate when working with his Issociates.

He frequently others.

V
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*SCIENCE CLAssROOM ACTIVITY.CHF.CKLIST: TPACHER'S PERCEPTIONS
4

The purpose of this checklist is to determine the types of activities

which you feel should take placer in your science classroom. The classroom,

for purposes of this instrument, is /defined to include i"he laboratory. Each

statement describes sorne classroom activity(ies). The activities are not

judged as either good or hod. the eiore, this checklist is not s test and I

is not designed to evaluate. you You are to read each statement and decide

the statement is true or (Ile based un what you feel should take plate
-

In your science classroom.

SAMPLE QUESTION
Checklist knswer Sheet

I. All students should always,war laboratory
aprons in the laboratory.

T F
1. ( ) (

If the statement 'describes what shoyld occur in your science classroom.
1

blacken vile spage under the better T (True) on the answer sheet; if it does

not, blaClen in the spate under the letler F (False).

All of the statements most he resporidtd to, so i-fs statement is not

completelj, true or false yen will have to decide whether it is true

1.141 false or vice-versa and make the mark accordingly.

All answers should be recorded on the answer sheet provided. NO

MARKS should be made in the test booklet,

There is no time limit for completing this-checklist.

Begin

*Experimental Within: Not to be repVttiuced or used without the pormis.ion
of KichArd L. hnymen%/'244 Arpa, The Ohio State University.
Revised biltion, Auy.nta. 1'140.
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I. The student's role into copy down And memorize what the teacher
tells him.

2. Students should frequently be allowed time in class to talk among ,

themselves about ideas in science.

3. Over 257 of the class time should be devoted to student, anexertrig
orally or in writing answers to questions that are in the textbook-
or in study guides.

4. Classroom laboratory activities, such as experiments and demonstra-
-tions, should usually be performed by students rather than by the

: teacher.

5 Scienfe classes should provide fat some discussion of the problems
facing scientists An the discovery of a scientific principle.

h. If a student disagrees with what the teacher says, ho should say so.

'7. Most questions students ask In class should be to clarify statements
made by the teacher or the text.

8 It is important that students discuss the evidence behind s scientist's
conclusion.

275

9 A majority of class time should he spent lecturing about science.

10. A teacher should be very hesitant to admit his mistakes.

11'. A teacher should generally provide the answer when students disagree
during a discussioh.

12: It is desirable 'for teachers to frequently repeat to their students
almost exactly whht is in the textbook.

13 A ocher should frequently ...lose students to explain the meanings
of tatementa, diagrams, graphs', etc.

14. /Science should be prei;ented av having, almost 041 of the answers to
questions sbOut the natural world.

15. leacher questions should require students to think about ideas they
have previously. studied.

16.' Teacher questions should force students to think about the evidence
that is behind the statements that are'made in the textbook.

17. The general objectives of a lesson should be understood by the
students before work on the lesson is begun.

18. Students should learn most of the details stated in the text.

19. It is important that students frequently write nut definitions,
to word lists.

70. When reading the textbook, htudents should he Apertfd'to look for
the main probTems (ideas) and the evidence that supports them.
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21. Students should be taught how to ask'themselves questions about :,
statements in the text.

22. The textbook and the teacher's
notes should provide about the only

sources of scientific knowledge for floss discussion.

23. Students should oaten read in sources -of science information (books,
magozinels, etc.) other than their textbook.

24. The student should often be required to keep outline notes on pectivnaof the, textbook.

25. The textbook is based on scientific fact and as such should not be% questioned by students.

26. Tests should include many items based on what students have learned
en their laboratory investigations.

.."27. Tests should often require writing out the definitions of terms.

28. Testa should often ask students to relate ideas that they have...
learned of different times.

.

29. Tests should often require the figuring out of answers to new problems.

30. Tes, ts should often provide data the' students have not seen previously
and ask the students to draw conclusions from these data.

)1. Tests should often require students Lo put labels on drawings.

32. Student evaluatign should-include formal means of evaluating the
performance of skills learned in laboratory activities; e.g. °beer-

.vation, interpretation of data, etc.

. 33. Tests should seldom ,contain problems which involve the use of
mathematics in their solution.

34. Students should occasionally be given problems for which they must
design ways of looking for solutions.

35. Students should occasionally be given research reports and asked to.
evaluate the-procedures used in looking for notations to tfle problem.

-..

36. It is a waste of time after a test to have students discuss questions
they have on the test. 4

x

37./ Students should he told step-by-step what they are to do in the
)laboratory.

.

38. Students should spend time before most laboratory investigationd in
. discussing the purpose of the experiment..

',.

39. Equipment and nolotlons should not he gathered and/or preparod in
advance of laboratory sessions.

t
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40. Science laboratories should meet on a regularly scheduled basis
(such as every Tuesday and Friday).

41. The laboratory should often be used to investigate a problem that
comes up in class.

42. A laboratory should usually precede the discussion of the specific
topic in class.

43. Laboratory activities should usually be related to the topic that
is being studied in close.

44. Students should usually know the answei to a laboratory problem
that they are investigating before they begin the experiment.

45.* Moat laboratory activities should be done by the teaches or other
students while the class watches.

46. It should be expected that the data collected by various members
of a class will often be diffetent for the same experiment.

47. During an experiment the students should record their data at the
time they make their observations.

48. Students should sometimes be asked to design their own experiments to
neek answers to a question that puzzles them.

49. Students should often ask the teacher if they are getting correct
results in their experiments.

, .

50. The'teacher should answer most of the students' questions about
laboratory work by asking the students questions.

Si. One fourth or less of class time should be spent doing laboratory work.

52 Students should always be required to follow teacher or laboratory
manual specified ways of doing laboratory work.

53. Laboratories should be directed at students' thoroughly learning the
names of specific structures and specific sequences' of events.

54. Drboratory observations should be discussed within a day Or two
after the completion of the activity.

55. After completion of a laboratory activity individual students or
student groups should have an opportunity to compare data.

56. Students should be required to copy the purposes, materials, and
procedures used in their experiments from the text of laboratory'
manual.

57. Students should be allowed to go beyond the regular laboratory
exercise and do some experimenting of their own.

r)

g



/

N

58. Students should have an opportunity to analyze the conclusionathat they have drawn in the lnboratory.

59. A class should be
nble_to explain n11 unexpected data collectedin the laboratory.

60. Students should spend time in the
interpretation of'gropho andtabled of the data which they collect.

fr.

-..

--%
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APTENDIX D

LETTERS WRITTEN TO SCHOLS AND TEACHERS'
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THE 01110 STATE UNIVERSITY

March 6, 1975

."
4.
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Dear Principal:

The success of an instructional program depends on the quality of
teachers. Need for good teachers who can function successfully in schools
has been felt by almost all ldninistrators, teacher educators and students.

Tel

The Faculty of Science and Ma,-

/
matics Education at The Ohio Ste Univela-ity,

has been involved for the pas five years in an extensive field-based '

teacher education program for preparing science teachers. Efforts are made
continuously ro get feedback from the administrators, teachers, and students
regarding the qua4ty of performance of the program gnaduates in schools.
Such assistance has been very useful in the past for improving the program.

We arc seeking your cooperation in this effort to 'evaluate the pre- --,

service teacher education program for science teachers. A study has been
planned to gather data on almost all graduates currently teaching in Ohio
who were enrolledfin the -Faculty of Science and Mathematics Education pre-.
service teacher education program during the past five years. A detailed
plan for the study is enclosed for your information.

1

It will be highly appreciated if you will complete the enclosed
questionnaire anM send it to us. Our main concerns at this point are:

(i) whether the teacher(s) whose names arc on the questionnaire,
' arc employed and currently teaching science in your building;

(ii) whether you are willing to .approve this study being
conducted in your school;

(iii) any other questions?

Please'feel free to call or write if you desire clarification on any
aspects of this study. We hope you will cooperate with us 4n this project.
Thanks. Please return the enclosed post card with your response.

Cet,41 URIOVe- di;t4 /1././
--,/

Robert W. Howe Stanley L. Helgeton'
- Chairman Associate Professor

RWH/SLH/PS/kss

Enclosure

.41 I du, 11,,n I J.. 'is 44 SO," 4.,I 4144.1. 4,4 I du. $1, Ili, .4.4114 II 4,-

Piyush Swami
Graduate Research Associate

, I (It 11 `.0 14, II,I41;

4
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SELF-ADDRESSED POSTCARD TO BE RETURNED,

=

..

f2e,..-,:e 7,0:. c.-;. t...,c fc-',.10 ri.",-; qi..3c.3.st-l(:, , ).... ,,n,--.-3s.L.42..;0,es- ,:t cr.rd
o ..is. '1:',7:-..: ::0,2. 3, . -3

1. t'''2 the 1:01.1-.)'',_$,-:' 1*(-2C;1-2..:;IS '7: ::_:1r,-,..a. in -,,c- I:- S' '.~,71
b,:ilf.:ir.7. Vcs ..1.:c

2. 1)2 you hve an nier sci1.ce yslu
wtio CS'r .so
If" yes , pl indic_ztr. 72/c,

J.
V.T7cEn cc-J-1 ^L-I y 13. .14( c-

4. r,-r,v; (1"'ClP
A;);"i 75 '75

5. Pon:;

4

ti aoi
5>
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'STUDY DESCRIPTION

Following is a description of the field study to provide information

for teathers and administrators
concerning teaches, student, and supervisor

participation, school visitations by the investigator, and material costs.

I. Teacher Participation

The former graduate(s) from the Faculty of Science and Mathematics

Education -at The Ohio State University during the pefiod 1970 through

1974 and presently teaching in Ohio willAe identified for participation

in the study. Each of them will 1Ye asked to complete two checklists and

a questionnaire. In addition each will be asked to administer a checklist

and a questionnaire to students in a single class of his/her choice.

II. Student Participation

Students in a single science classroom will complete a ,..4acklist and

a questionnaire (covering biographical information). The students will%

not be i4entified on the instruments.

III. Supervisor Participation

The supervisor or principal for the science teacher participating in

the study will be requested to complete a checklist and a questionnaire.

An interview (10-15 minutes) with the supervisor or principal will also

be requested.

IV. Instruments

282

t.

Appfoximate times for completing each instrument are given in parentheses.

Teacher Data

1, Science Classroom Activity Checklist: Teacher's Perception (10 minutes)

2. Facilities Checklist (10 minutes)

3. Teacher QueStionnaire (10 minutes)
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Student Data

4. Checklist for Assessment of Science Teachers: Pupil's Perception
(borter version) (20 minutes)

2

5. Student Questionnaire,(10 minutes)

Supervisor Data

.

6. Checklist for Assessment of Science Teachers: Supervisor's
Perceptions (20 minutes)

7. Supervisor's Questionnaire (10 minutes)

Interviews
L

283
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8. with the teacher (15 minutes)

-9. with the supervisor (15 minutes)

ilp. School Visitations

During the study the investigator has planned to confer with the teachers

participating in the study. Such visitations will be a minimum of 1-2

visits per school. Schbols will be contacted to advance to determine

dates and times for such visits.i The classrabm observatioris will be

informal and to be made only with the consent of the teacher concerned.

VI. All materials will be supplied by The Ohio State University. Mailing

expenses incurred through the return of materials will also be paid by

The Ohio State University.

Thelabove information provides essential data which will be of interest

to both administrators and teachers., The names and other identification

of teachers, students, upervisors, and school will be 'ept confidential.

All information obtained will be treated in a professional manner.
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THE OHIO STATE UNIVERSITY
i-sup
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Dear 7

The Faculty of SCiente and ::a0thematics iducation at The 3hio State
_University is currently in the process of conducting a follow -up study for
evaluation of the preservice teacher education program. We are attemptirg to
receive feedback from our graduates during the past five years as well as the
administrators and students, Such feedback may be valuatle io exploring ney
directions for the improvement of the preservice teacher education program.

We have already contacted the principal in your school. ForTal approval
for conducting the study has been given by the school administration.

,In order to proceed with the study, it is essential that we seek your
cooperaeion. We are enclosing a brief description of important aspects of
the study.

Please note that we are not evaluating individual teachers. The
Ofermation collected will be used only For research purposes at The Ohio
State'University. The data :Jill riot be relensed to school administrators
except in a combined form in the final report. No names will be identified
in any report.

We certainly hope that you will cooperate with us in this, project. '

Please use the enclosed form to indicate-your willingness to participate in
the study. A stamped addressed envelope is enclosed.

Your early response will be greatly appreciated. Should there be a
need for clarification on any aspect of the study, please phone or write us.

We hope you

4-lfred-zo
are having a good year and enjoying your work.

if;ee 24;64-1.-C4C78'2-41Stan .> Helgeson S Piyush Swami
Associate; Professor Graduate Research

Associate

Robert W. Howe
Chairman

RWH/S1.11/15/kss

Enclosure

Al A ., A' Soen 4.4 %I :," s'

(-is 4;
0s

0 l't 1611 I

t.
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Name

School

School Address

1

285

I

A. I will participate in the study Yes No
---%

8. If you have marked yes above, please select one of your science classes
that is taught most like you believe science ought to he taught in sc.nols.

Please provide the foll>wing information about the class you selecte

Title of course (class)

Number of students in class

Length of class periods/modules

Indicate wher this class meets

Time

N

T

R

F

7 8 9 10 11 12 1 2 3 4 5

How many years have you taught this class?
f (Include this year as one)

C. Do you have a department head or supervisor in the building in addition
to the principal' Yes No

Name of head or supervisor

D. Please'give your address and phone number where you can be reached by. the
investiga'for after school hours, if need be
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TIIE t':sits EltSIY

April 2, 1975

Dear Sir:

Thank you for allowing us to conduct the follow-up study in your, school.
A separate letter including the detailed description of the study has been sent
to

The itinerary forschool visits has been finalized. I plan to visit your
school on in the morning / afternoon. I shall be travelling through
your dreg during this time, and any suggested changes might alter plans for
many other schools in the area.

The agenda for this visit includesa conference with the principal br
science supervisor in the building ;approximately 20 minutes); a conference with
the above mentioned science teacher/s (15-20 minutes); a visit to ,)cience /
laboratories (20 minutes); and an optional classroom visit (10-15.minutes)1,

Any instruments connected with the study would not be administered during
the visit to the school. The dates suggested for such administrations are
April 21 - May 16, 1975. The materials and instructions for this will be mailed.

I hope the above date for the.S.Ciioo4 visit will not disturb tire school
program in any way. 'R ass send-us yoRr.4917 on the bottom portion of this

`letter in the enclosed s - addressed and i't's.m< envelope. Thanks.

Name of the school

Shicerely,D
111"\. (-tuCt.v..4

Graduate Research Associate

The date and time of the school visit is suitable Yes No
If no, the suggested new date and time is

Signature

*fig'
Please cut this bottom portion; and send

Nr

it in the enclosed envelope. Thdhks.

306
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- TIlE 01110 r-,TATE UNivEItr.:11"Y

April-- 26 1975

Rt.: Fpllow-up Stud') undeirtakentby the Faculty..of'Science and

kathematics Education concerning the science teacher(s)
frog your school.

Dear Sir:
5

287

In an attempt to receive useful feedb regarding the quality of the
preoserviqs secondary science teacher education program at this university, I
am r&questing your cooperation in completing the enclosed questionnaires. We

believe that your comments regarding science teaching and the performance of our
past gradua)e(s) teaching science in your school will provide_a reitriatic-
picture and should be given major consideration in this studyl

Enclosed are the twq questionnaires--- Checklist for Assessment of Science '
Teachers: Supervisor's Pe'rceptions (CAST:SP), and Administrator's Questionnaire
(AQ). A computer scoring response sheet is also enclosed.

The responses for CAST:SP should be given on the computer scoring sheet
by marking the appropriate option with a black pencil for items 1-15. Please
write your name against INSTRUCTOR in the right hand corner. The responses
for AQ may be given on the questionnaire itself. Loth the questionnaires must
be completed by the same individual. Please do notf.)1d the computer sheet.

11
All the information collected from these questionnaires will be kept

confidential. No names and other identificatiOns for schools and individuals
responding to questionnaires will be released in the'final report.

The self-addressed and stamped envelope is enclosed for your convenience.
An early response will be greatly appreciated.

Thanks for your cooperation in this study.

enclosures

Iry

Sincerely
jcu....4"

Piyush Swami

Craduatetqvaearch Associate

.. "id 11 .0., o ti- I dot.to,n Pni North IV b 14,s1 I I,..6> Oh. 4 '10 Phone fnrili 444.11,1

r4fyyOr'
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APPENDIX E

DESCRIPTION OF THE PRESERVICE PROGRAM OR SECONDARY SCIENCE. TEACHERS

AT THE 'OHIO STATE UNIVERSITY

288
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THE OHIO STATE UNIVERSITY
COLLEGE LDUCATIOV
IS 4S NOITH HIGH STZEET

COLUMBUS, OHIO 43210

TO: Cnuperating Public School Personnel and Ohio State University
Undergraduate Students in Science-Mathematics Education

FROM: Faculty of Science-Mathematics Education

DATE: Summer, 1972

291

(614) 422.4121

" SUBJECT: Ge'neral Description of First Quarter of Junior Year (J1) Program

Course: Education 435, five credit hours.
Education 594.27,three credit hours.

Focus: Individual junior high school students.

Objectives: The J1 student will:

cience only)

1. Be able to identify the interests, needs, and background of an
individual student.

2. Identify some learning styles of junior high school students.

3. Be able to identify and locate resources which can be used
in attempting to Kelp students learn.

4. Become able to communicate effectively with a student in a.
one-to-one relationship.

5. Develop and use a variety of tutorial teaching strategies.

t. Gain poise and confidence infhis ability to function as a tutor.

7. Develop means of evaluating his own progress as a tutor as well
as his student's progress in learning mathematics or science.

Tome an intelligent observer of classroom interaction and the
r sultant influence on individual studnnt interest and achievement.

9. Gain insight into the
1

many and varying roles of a teacher.
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10. Become acquainted with the philosophy'snd objectiverof a

particular junior high school and the school's instructional
procedures, Administration, counseling, and mathematics or
science department personnels

11. Become aware of personal strengthi,and weaknesses as a potential
teacher, particularly in a junior high school setting.

A

Program:

Each college junior worki as a tutor in a junior high school with

a pupil who has been identified by a classroom teacher as one who needs

help in mathematic; or science. The Ji student tutors his pupil twice a

week, one period each time. Video tapes will be made of some tutoring

sessions with the expectation that they will be analyzed in follow-up

seminar sessions. The J
1

student spends additional time in the school

observing mathematics or science and other classes, and in becoming

acquainted generally with the school's program and staff; a college

t,
instructor will be present to serve as a resource person in these efforts.

Two seminars are held each week. At least one of the seminars is

held at the junior high school with classroom teachers, faculty, mathe-

matics or science education, and curriculum faculty. Seminar discussions

center;Yrountproblems encountered by the J1 students in their tutoriA,

situations or in other situations they have observed in the school. These

problems might include methods of identifying learning problems, alterna-

tive means of_ motivation, instructional strategies, teaching styles, methods

for stimulating interest in mathematics or science, and the development of

methods to evaluate the success of tutoring sessions.
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Activities:

Page 3

293

To accomplish the ob.jectives listed above the J1 student should engage

in schoolobased activities such as the following:

1. Meet mice weekly with the pupil h^ is tutoring.-

2. Study his pu7i1 by observing him in otner 0.tuation's
and by Bathe -ing information from other soprees such as
teachers, colmselors, nurse, aid c.--alative records.

3. Observe more than once at least Zo.-r teachers in the school.
At least two of thee tea:hers stteld. be in fields other than
science or mathematics; atterpt to rletermine in each case (a)
the teacher's -arrprw,ch to cont,7-1t rb) the teacher's pattern
of interaction with his ppile (c) the teacher's tech-
niqUes of-classroom -1:nagement.

4. Discuss in an exploratory fashion with some teachers
about teaching.

their; ideas

5. Study the pattern of testing, gra4..ng, and evaluating p Pil
progress used in the school.

6, Analyze the tes-^ing'strcytegies le "SC5 and assess the qulplity
of comrnication al.' rapport he is nbleto establish with his
pupil by studying in seminar rttti-,-:s, audio and/or video- apes
of his work.

7. (Science On'l.y),Corlete, c.:1-1,A, a series of individuali ed
laboratory c.ztiviti^s e-"-: 7e the crocers nature ors ience
and the development of behaviozal ..ojectivzs for science instr ction.

Typical Readings:

AAAS Science, A Process Approach: Commentary
for %.0,-::rs

Ausubel neaningful Verbal Learning
C.sn-oom

Ausybel The lie Mvarice Organizers in The Learning
and Retc-I':isi (1416Meaningful Verbal Material

1

Biownell Meaning r14 ,%1.11-Maintnining the Balance
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Brownell The Pro,rossive Nature of Learning in

Davis. Discovery in The Teaching of Mathemaeich

Davis
The'MvItc-m Proiect's Aoproach to A Theory
of In-trv,:tion

Davis and Greenstein Jennifer'

'Gagne
The Cord:.tions of Learning

Hall The Silent Lanc,uage

Holt How C'117%-en Ler-n

Holt How Chiie-en

Mager Preparin,: Initructional Objectives

4'
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THE OHIO STATE UNIVER SITY
coLLEci OY tsuc4Ttoq

rHORTH HICV STRZET

COLUMIUS, OHIO 43210

4

TO: Cooperating Public School Personnel and Ohio State University
Undergrsdu e Students in Science - Mathematics Education

FROM: Faculty of Science-Mathematicd Education

DATE; Summer 1972

SUBJECT: General Description of Second Quarter of Junior Year
Program

V

(J2)

295

(614) 422.4121

'Course: Psychology 230, five credit hours. (Joint Staffing with psychology
'department, yersonnel)

Education 594.27, three credWhours. (Science only)

Foci: Individual (tlementary'school) pupils as members of small groups.
Child growth and development.
Learning theories.:

Objectives: The .7.
2

student

1. Become able to identify individual pupil and teacher differences
which influence the learning patterns of elementary school pupils.

s

r

2. Develop and use instructional strategies which honor individual
differences in small group settings.

3. Become familiar with group dynamics research and start to use
this information..to improve, teaching - learning in small and
large groups.

'4. Become aware of the elements involved in the concept. of "motivation"
and the importance of motivation as .'factor in pupil success in
school.

5. Acquire knowledge of child growth and development and apply thiti
in learning activities for use with his pupils.

6. Acquire knowledge -of what is involvPd in concept formation and
problem solving and apply thin in learning activities.

7. Acquire understanding of what is involved in creativity and diver-
gent thinking an use-this in learning activities.

.

ft.....
.

31.5

.41
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8. Identify curriculum problems and national curriculum projects
designed to improve elementary school mathematics or science.

9. Become acquainted with the objectiAs and philosophy*of the
sclrol's elementary mathematics or aciencetprogram ind its
relation to the corresponding secondary school program.

Y.

10. Become familiar with the philosophy and functioning of a partic-
ular elementary school, its staff, and the population i.t perves.

11. Learn to function as a member of a teaching team as he works with,
other adults and a class of elementary school pupils.

12. Become increasingly aware of his personal strengths and weak-
nesses as a Potential teacher, particulat.ly with elementary and
junior high school pupils.

Program;

As many as four .12 students may be'assigned to a single cooperating

teacher to an elementary school but each student is=Pamarily responsible,

fdr only one small group of pupils. It may be appropriate: at times, for a

J
2-

student or team to COnduei a lesson in science or mathematics for an

entire class. J
2

students spend four-six hours per week in the school with

about half of that time devoted to instruction of their small group and

working with their_ cooperating teacher. 7he remaining time is used in

pbserving class-activities` in the building, and in conferring with their

cooperating teacher or other school personnel.

T wo seminars are held each week. At lest one of these will. be held
"

at the elementary schOol so that'interested and available cooperating fk

teachers as well as J2 students aid unversity-personnel can provide

discussion input. Seminar topics again center around problems encountered

by J2 students and might include establishing favorable learning climates,
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J
2

Continued Page 3

4
teaching techniques useful for 861111 groups, principles of group, dynamics,

methods of analyzing student interaction, ways of utilizing individual
k "

differences in teaching science and mathematics and other matters related

to understanding and using a sound,psychology of learning.

J
2

science eduratien students arc, also invol-.ad in additional activities

on campus. 'They continue work with the individualized laboratory modules which

emphasize the process and product conceptd inherent in the nature of science.,
to

They are also expected to develop instructional packages which illustrate

the nature of science and which can be used in their teaching. Techniques

, of evaluation and maakods for effective planning are also emphasized.

Activities:

To accomplish the objectives listed above the J2student should engage

in school based -activftles such as the following:

1. Work twice weekly with the small group of elementary children to
whom he is teaching mathematics or science.

2. Study very careftilly at least two pupils in his instructional
group in terms of their learning styles, motivation, and other
psychological-sociological factors.

3. Observe more than once at least three teachers in the school
(preferably at different grade levels) attempting td determine
i9 each case (a) the teacher's ao.:,roach to content (b) the
teacher's pattern of interaction with his pupils, and (C) the
teacher's techniques of classroom manaAment.

is
4. oiscu in an exploratory fashion with some teachers their ideas

abou classroom mannoement, teaching the non-reader, creativity in
young children, and so forth.

5. Use A variety of methods and techniques in presenting mathematics
or science content. Give special attention to inquiry teaching
and using questions to promote level thinking.

r-""

311
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J2 Continued Page 4

6. Devise andfuse methods of evaluating student progress without
resorting to paper and pencil tests.

7. Study the .feasibility of integrating mathematics and/or science
with other subjectpatter areas, i.e., how much English, mathe-
matics, and social studies can be taught easily in science lessons
and vice versa..

B. observe the general socio-economic nature of the families living
in the school attendance area.

9. Analyze the simila;,ities and differences in the "teaching styles"
of elementary and junior high school teachers.

10. Study the pattern of testing, grading, evaluating, and reporting
of pupil progress used in the school.

11. (Science only) Complete, on campus: a series of individualized
laboratory activities which emphasize the process uature of science
and the development of hPhavicral objectives for science instruction.

Typical Readings

Adler

Ausubei

Mental Growth and The Art of Teaching

Some Psychological and Educational Limitations
of Learning by_Discovery

Berlyne Recent D^velopments in Piaget's Work

Brune& On Learning Mathematics

Combs Individual Behavior

Copeland How Children Learn Mathematics

Cronbach Issues Current in Educational Psychology

Lenes A Theory of Mathematics-Learning

Elking Giant in the Nursery: Jeaa-naget

'Gagne 'Learning and Proficiency in Mathematics

Gagne Some New Views of Learning and Instruction

Gagne 'Varieties of Learning.

31.8

4
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Glasser

4

Schools Without Failure

Page .5
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Hartman' Gestalt Psychology and Mathematical Insight

Hendrix Learns g By Discovery A

Jackson Life The Classroom

Kohl

Kuslan and Stone

H2TA

Suchman

Watson

The On Cfaesroam

Teaching Children Science: An Inquiry
Approach

Theory Into Action

Inquiry and Education

What Psychology Can we Trust?

Additional books assigned by psychology department personnel,

ik
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THE OHIO STATE UNIVERSITY
COLL1CZ or toucAstow

1943 WitTH HICH $71.227,..
COLUHIUS, OHIO 4 3 21 0

'saran n StsAtti u.

(614) 422.021

TO: Cooperating Public School Personnel and Ohio State-University
Undergraduate Students in Science Education

FROM: Faculty.in Science Education

BATE: Sumner 1972
.=

SUBJE General Description of Third Quarter of Junior Year (J3) Program

Course: ucation 551, four credit hours

Focus: I ividual senior high school students in laboratory and classroom
se tinge.

Objectives: The J
3

student will be able to:

1. App y knowle,!ge of teaching-learning theory and adolescent psychology
to_ lve problems encountered in the classroom.

2. Demo trate effectiv inquiry strategies for laboratory activities
in hi h school scienc classes.

3. tine be- viot01 objective., involving the .three domains, in
prepari g lesson plans for dlassroom or laboratory instruction.

4.- Use effec vely audio-visual materials appropriate for teaching
specific t ,tics or concepts. -

5. Demonstrate a knowledge of appropriate evaluation tecbniques for
assessing outcomes of instruction; including student self-evalu-
ation.

6. Identify different patterns of pupil and pupil-teacher interaction
as they occur in small and large groups.

7. identify charac,teristica of a favorable learning environment.

8. Exhibit poise and confidence when tdaced in charge of various
teaching situations.
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J3 Continued Page 2

9. Become familiar with the philosophy and objectives of a particular
senior high school.

10. Use self-evaluation techniques regarding his personal strengths
and weaknesses as a potential teacher.

Program:

J3 students are assigned in pairs to a senior high school acience

class -with the expectation that they will have regular opportunities to

ccnduct laboratory activities. While the student may, at times, work with

his cooperating teacher as a laboratory aisist he should also be

-responsible for teaching five laboratory activities to the .total class. The

J3 student should work closely with the cooperating teacher in planning

appropriate laboratory work;' conducting the activities, and assessing the

results.

4.{'

(Seminars continue to h' held once a week with J3 students, school personnel,.

and university staff members participating. problems focuo on total

classroom activities, methods and strategic r r inquiry teaching in a labora-

tnry setting, evaluation techniques for laboratory activities, problems of

adolescents, dynamics of group interaction, and the philosophy and operation of

a specific senior high school.

Activities:

1. Work twice weekly with an entire class in a laboratory activity.

2. Dev.'lop sound lesson plans for inquiry-oriented laboratory activities
to be taught.

3. Continue, on campus, with activities which deal with laboratory and
field skills and te.chniques needed for teaching in their areas of 0 -

specialization. ,Alsn included are activities designed to develop
skill in using office machines, AV materials, and in developing
evaluation instruments. .
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AContinued Page 3

4. Prepare work sheets, study guides, quizzes, transparencies or
other instructional materials useful in teaching the scheduled
laboratory activities.

5. Develop and use methods of evaluating student progress without 4
resorting to paper and pencil tests.

6. Evaluate the laboratorly facilities, equipment, and materials
available in the school.

7. With the aid of the school librarian review the supplemental or
enriching materials s,,silable. Try to determine.how these are
and may be used by teachers and students.

. Ascertain the attitudes of various kinds of students tvzard the
school's program.

.9. Observe at least six teachers in opver2tion in their classrooms.
Try to determine (a) their approach to content, (b) their
interaction with students, (c) their; techniques of classroom
management and (d) their general,leyel of satisfaction with
being high school teachers.

10. Observe the general socio-economic s
in the school attcriance area.

of _the. families-living:

Typical Readings: o., .' 1

.: :. ,%, ,..%21,,

, ")N, \,..

a

N. Bloom 9 The Taxonamy,mf .Educational'Oblectiies ...-..
. 0.-..

.. ,4-,-,;. \
Hedges Teatinr. r.,'4,1 Evn/qation for the Sciences i:,

'4,-4S,,.%

. ,

in Secondary Sc5spils :;: .::' :

.-c 0 : 4 ,

, )

Sund aod Trowbridge Teachlt* Sciimcefby Inquiry in the
.

Edwin J. Swinefoid

Thurber and Collette

Seconeic!-y Sch6o1

.%. ('

I

1p 1:4R.,,,..,

Crtiical Teaching.Sorategies t . q..---,+.`-,--,-.

°.:"., "o .
'.-

' 0.;
.,,-.
; ,c.:' ,

I;Achino. Science leTdday's Secondary
Schools

:4 4:0

t, 7

; :
;. Jr,

: .

" .1';

:

9



THE OHIO STATE, 'UNIVERSITY
COLLEGE OP EDUCATION

MIT N0iTH HIGH SYLICT
COLUMBUS, OHIO 4 3 2 1 0

v&tC1.77 CP Sov(, ot
:IITAtburlo AcArma

TO: Cooperating Public School' Personnel and Ohio State University
Undergraduate Students in Science-Mathematics Education

PROM: Faculty in Science-Mathematics Education

1DATE: Summer 1972

SUBJECT: General Description of Pre-Student Teaching (S1) Program

Courses:

Mathematics Haiors

Education 546, four credit hours
Education 621, four credit hours
Education 640.73, three credit hours
Education 694.41, three credit hours
Education 694.26, three credit hours

Foci:

Science Majors

Education 627, three
credit hours

Education 640.73, three
credit hours

Education 94.41, three
credit hours

Education 694.27, five
credit hours

Education 693.27, three
credit hours

The influence of contrasting communities and differing grade
Icvels on teachini-learning in secondary schools.

A problem solving stance
and science education.

303

(614) 422.4121

toward pedagogical problems in mathematics

The nature of mathematics and science to be considered in developing,
^student activities.

Objectives: The S
1
student will:

1. Develop an understandirig of tht
characterizing urban, suburban,
on the schools.

underlying cultural elements
and rural areas and their impact

2. Develop sensitivity to the differences in cultural backgrounds
of students and the effect of these differences on learning.

9
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3. Re-examine similarities and differences between junior and senior
high school students and the educational programs offered to each.

4. Acquire, understanding of the origin and nature of the charge made.,
by some critics that the public school system is racist and irrele-
vant.and does not meet the needs of grodps such as innercity blacks.

5. Acquire a sense of the political workings and functioning of a
department, schbol, and school system.

6. Become more aware of the nature of good teaching and the character-
istics of "good teachers" as perceived by high school students.

7. Acquire skill and insight into using the nature of mathematici
and/or science as a guide and tool in planning student activities.

8. Develop insights and skills involved in long and short term
planning for teaching.

9. Acquire insight regarding how students' cultural influences and
learning capabilities should guide the selection of instructional
objectives, activities, materials, and methods.

10. Become, able to interpret test scores from teacher made and standa-
rized tests, apply statistical techniques to test construction and use
this informatton to improve the teaching-learning situation.

11. Become able to analyze a video-tape qr audio tape of his teaching
to gain insight into verbal and non-verbal behavior - his %caching
"style." Demonstrate the ability to evaluate his'teaching performance.

12. Explore the possibilities and especially the problems ofworking-in
"teaching teams."

13. Cain a spirit of professionalism which includes striving for con-
sidered change's and improvement

14. Continue co achieve, at a higher level, many of-the objectives
previously listed as appropriate for J

1,
J
2' and J

3 programs:

Program:

SI students will be assigned in pairs to work with cooperating teachers
as teaching assistants for four weeks in an inner-city school and an equal
time in an outer-city school. The S1 students will assist' teachers and
engage in other activitievin the schools four periods a day, five days
per'week.

The college'seniors will be able to provide considerable help as
junior members of "instructional teams." They can prepare and conduct
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demonstrations, assist in laboratory work, prepare guidesheets or other

instructional paterials, assist in eve ting pupil progress, and work

with individuals and small groups in need of special help. In addition

the senior will get'an opportunity to teach an entire class several times

during his fouX weeks of heavy involvement in each school.

Seminars which focus on understanding school based experiences'in a

framework of principles, practices, and philosophies of secondary education

will be held twice a week. In addition to the seminars there will be

regular classwork in philosophy and/or sociology of education. Si students

will also continue ?o study special methods of teaching mathematics for

science and develbp inStructional materials which they can use in the

schools or in theli future teaching..

Students will be expected to become awaxe of many of the "realities

Of public schools" by observing widely throughout the school, by talking

with many school personnel, by informal conversations with pupils, by

attending after school or evening functions such as faculty or PEA meetings,

and by studying the socio-econcmic factors in operationin the school's

attendance area: Students will also be introduced to the educational

problems and practices found in other plaes such as the Cleveland Public

Schools and the Fairfield School for Boys.
4

Specialists from areas such as urban sociology, mental health, juvenile

deliquency as well as educational personnel from the Columbus public schools

will be involved as resource personnel for on-campus discussions about

educational problems.

Each S
1
student will keep a "log" which will be a personalized record

of his experiences during the quarter with particular emphasis on analyzing,

tJ
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interpreting, and evaluating the experiences.

Activities:

306

Accomplish at a continuously higher level many of the activities
specified for J1, J2, and J

3
programs.

6

2. Work daily (half-days) for eight weeks in two contrasting secondary

"Th. schools with cooperating teachers, assisting with the instructional
and evaluation progreas for these teachers' classes.

3. Observe widely throughout the schools to becpme more knowledge-,
able about the programs, practices, and problemS in each. Tait
entails attendance at school functions si.fth as school avemblies,
athletic events, school club groups and informal activities such
as spending some time in the school's faculty lounge.

4. Confer with guidance personnel, instructional coordinator, visiting
teacherg, students, es'aool administrative personnel, and others
concerning the school's socio-econamic nature add community attitudes

toward school. Hopefully this would include some "touring" of the

schools' attendance area and visiting in some homes.

5. Read widely on topics such as the education of disadvantaged
learners, alienated youth, problems of urban education, philOhophy
and sociology of eiec:-:ioa. Participate in seminar discussions

which will draw on sue literature to help clarify questions which
gros+ out of participation in public school programs.

6. Write a comprehensive log in which will be produced a personalized

record of his experiences throughout the querrer, Zmphasis is to be

placed on analyzing, interpreting, nne! vqtluating the experiences,

7. Read widely in the specialized literature 'of science or mathematics
education.

ts 0

. \
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THE OHIO STATE UNIVERSITY
COLLEGE OE LOVGATIOst

MS NORTH HIGH STREET

COLUMBUS, OHIO 43210
Imin. 4. Son...)
PU11.1.41110

(614) 4:2-4-\121

TO: Cooperating. Public School Personnel and Ohio State University.
Undergraduate Students in Science-Mathematics Education

FROM: Faculty of Science-Mathematics .Education

DATE: Summer 1972

SUBJECT: General Description of Student Teaching (S2) Program

Course: Education 587.26, fifteen credit hours (mathematics majors)
Education 587.27, fifteen credit hours (science majors)
Education 693.26, two credit hours ( mathematics majors) '!
Education. 693.27, two credit, hours (science majors)

Facile: A successful student teaching experience which integrates Rrevious

professional\fearninga.

Objective

1. Integrate and utilize the,skills'and understandings develnned
through involvement previously in the 31, J2,',13 and Sr programs.

rV 2. Test and evafuate instructional ideas throqgb classroom application.

3. Become fr.illar kith and active on a full time basis to the school-
community setting. .

46 Identify community resources in his school's attendance area and
in larger community which are available and usefth in developing
his instructional-prowa...

5. Use evaluation feedback in dealing with parental concerns relatilte
to their child's. growth and development.

t

Program:

The S2 stedeni. may be assigned to full time student teaching with a

cooperating teacher)he has worked with the previous quarter. In this

, situation he should be able to tae imMediate responsibility for two classes
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S2 Continued

e

anal very quickly :assume total responsibility for three classes. The

" remainder of his time in the school should bc ,: :td to\roadAn',tnder-

Page 2
N\

atand;pg and competency by (1) working

308

then teachera in his discipline

in the school, (2). obserVIng other teac ere an students in a wide 'ariety

of situations, (3) helpipg with the extra currit lar activity program,

(4) supervising atddy hslla and lunchrooms, (5) helping with testing,

graditg, and record keeping,Tponsibilities, and, in general doing almost

Neverythingthat will be expected,of him as a regular teacher. Szveral4aya

near the end of the S2 quarter the senior should assume the full teachinm

and.superviso4 load carried by regular teacher".

While providing a model of good teaching, it is hpped that the coop-

erating_teacher, working with the student and with the college supervisor,
.

A

will help the student devele..his personalized style of teaching, which

may be Similar to or quite different from that of his cooperating teacher.

It anticipated that the cooperating teacher and senior will plan

a alzeaple'number of teaching situations in which they work tc4,ether a an

instructional team, thereby enriching inatructio'h And, 60pefuilv. ok

from .each other.

The cooperating teacher is expected'to regard himself as a very .\

important,part of a teacher education team working with the c'tl\llege super-
\

visor and others to prepare better science and mathematic' teacher. In

this process, he must be involved regulagy in planning for and evaluating

growth toward this objecEive.

Activities:

1. Engage in a full time student teaching experience for one quarter
initially taking respOnsibility for two classes -and quickly a
third one.'

V
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S2 Continued
Page 3

2. Plan with the cooperating teacher a number of teaching situations
in which they work together as an instructional team.

3, With the aid of cooperating teacher and college supervisor engage
in careful self-examination of strengths and weaknesses as a teacher.

4. Use community resource personnel to obtain ludgments concerning
theirsatiefaction with the school's program and to enrich the
instructional program if feasible.

5. Discuss with public school and college teachers issuts, concerns,
practices, and, policies in secondary education for the purpose
of clarifying his own position on thepe matters.
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APPENDIX F

I

DATA ON CAST:SP AND CAST:PR FROM FORTAP (RAVE)
.
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NEW WEIGHTINGS FOR RESPONSE CHOICES ON CAST:SP FOR OPTIMUM HOYT

RELIABILITY ESTIATE GENERATED BY FORTAP (RAVE) PROGRAM

,r)

h

Item

Revised
Weightings ,

Accord]ng to.
Response Choices

,,

Frequency

1

of Responses Given for
-EULh ChoiceL . ,

2 '.3 4 5

1 ,D4321 0 9 21 29' 27

2 05431 0 1 7 29 49y

'3 53432 f
2 2 3 Its 61

4 55421 2 8 -50 21

5 0,4321 0 12 27 4 43

6 54321 8 19 26 30

7 55431 1 4 7 37 37

05322 0 2 12 40 32
.

9- 05321 0 -,e' 3 26 32 '25

I

10. 05321 0 2 19 32 33

11 04431 0 3 9 .. 30 ' 44

12 ' 5332f ' 5 2 27 32 20

13 '54421 4 2 6 54 20

14 . 55421 2 , 3 10 38 33

15 05421 0 1 11 39 ,35



316

, OPTIMUM HOYT RELIABILITY ESTIMATE FOR CAST:SP

GENERATED BY FORTAP (RAVE) PROGRAM

Source DF Sum of Squares Mean Square F

a

R aricriSS

In4lvidua1s 85 584.054687 6.87123108 10.2595291 0.9025

IVens 14 24.6093750 1.75781250 2.62461376 3.0621
1-

..Error 1190 796.992187 0.669741333

Total. 1289 .'1405.E6625 .

,

tr +7C)
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NEW WEIGHTINCS FOR RESPONSE CHOICES ON CAST:TP FOR OPTIMWI HOYT

RELIABILITESTIMATE GENERATED BY FORTAP (RAVE) PROGRAM
. -

Revised
,,

Weightibgs Frequency of Responses- Given for
Accordin to -, Each Choice

-4
Item Response hoice,

. .

.--

1 54221

2 55321

3 54431

k

4 54321 -

5 54321

6 . M4,3.321

7 45321

8 54321

9 54321

10 54321 ,

4

1 2 3 '4

14 120. 480 , 155 225

33 94. 114 159 594

_

90'' 83 109 459 253

28 151 336 79 400

156 181 164 236 257

71 89 235 276 323

66. 69 243 301 315

71 155 327 e16 225

..96 .107 187 286 318

38 91' 133 279 453

A

4

-

7; I

a

4:
I .
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OPTIMUM HOYT RELIABILITY ESTIMATE FOR CAST:PP

GENERATED BY FORTAP (RAVE) PROGRAM ''

Source DF Sum of Squares Mean, Squarc F. .° R and SE

993 4-895.93359-- 4;9-3044-662 C-61089870-0-.784-5Individuals

Items 9 282.312500 . 31.3680420 29.5259094 3.0922

Error 8937 9494.58984 1.06239033

Total 9939 14672.S359

918
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APPENDIX ii

MIANS AND STANDARD DEV/ATIMS FOR ALL VARIABLLS
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Variable

1

2

3

4

9

10

11

12

13

'14

15

16

17

18

r.

1

I

4.4

MEANS AND STANDARD DEVIATIONS

FOR ALL VARIABLE'S

352

4

Mean S.D.

26.23,

41k70

1.30

1.05

. 0.06

-0.24

, 0.43

0.90

1.87

0.88

0.32

4.02

4.37

5:19'

2.94

3.20

4.82

4 4.37

0.215

0.46

0.23

0.,25

0.43

0.79

0.29

1/56

0.32

0.47

0.82

0.61

1.22

1.23

0.82

1.54 0.54

It



MEANS AND STANDARD DEVIATIONS FOR ALL VARIABLES (Continued)

Variable

19

20

'21

22

.23

24

25

26

127

28

29

30

31

32

33 ,

34.

35

36

,37

ff

353

0

Mean-

1.53

2:09.

0.98

0.56

0.79

0.10

.0.33 0.47

3.52 1.23

2.68 1.43

3.09 1:20

3.16 4.08

2.96 1.11

2.,98 1.04

2.41 .1.25

2.39 1.21

2.31 1.29

0.22 0.41

0.73 0.44

0.03 0.18

15.03 1.76

3.27 1.54\

1.56 0.18

3.00 1.37

a
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MEANS AND SrA:OARD DEVI \TIONS TOR ALL VARIABLES (Continued)

, -

Variable Mean S.D.

39

40

41

42

43

44

45

46

47

48

49

50

51

53:

54 .

55

55

57

58

59

3:86

`1.S4

1.58

1.45

J.30

1.77

1.06

1,11

'1.18

1.25

1.02
. .

1.06

1.45

1.04

1.05

1.06

0,1.89

1.14

1.10

0 46

.25

0.20,

0.22

0.2S

0.21

0.1,8

0.36

0.10

0.26

0.22 .

0.25

0.06

0.14

0.26

0.15

Q4.14

0.15

3.10
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MEANS AND STANDARD DEVIATIONS F01). ALL VARIABLES eontinkled)

tt.

79 0.39'

80 0..48

*Variable Mean

60 1.07
4.

6 1.04 0.06

62 1.15 ..-N.

63 (-\ 38.82
, Id,\

64
.

.

t 4.13

65 A
4.23(

66 . 0.73
./

67 0.58

68 1.84

'69 / 1.25

70 1.43

71 0.38

72 0.08

73 0.68

74 1.52 ,

75 . 1.31
.

76 0.17 ''

77 2.32 w

78 0.58

355-

0.08

0.10

1 10.76 Al

'2.59

1.35

1.03.

0,88

1.13

1.17

1.27

0.75

0.46

0.38

1.15

1.07-
,- .,.

6,59

' O.

0.a4,

0.78

0.87
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'MEANS AND STANDARD DEVIATIONS FOR ALL VARIABLES (Continued)

356

Variable Mean -- -

81 0.05

82
is 4.66

83 4.89.

84 4.38

.85 2.83

86 3.61

87 3.27

8a 3.54

92

93-

.94

9$

96

97

98

99

100

101/

0.67

0 .734

0 . 39

0.90

0.89

'0.90

0. 8

0.79

0.05

0.97

0,83

0.47

0.38

0.71

0.57

0.$8

. 0.54

-0.52

0.53

0.52

0.36

0.3

0.36

0.49

0.43

0.30

0.40

0)50
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MEANS AND STANDARD DEVIATIONS,EOR ALL VARIABLES (Continued)

. .

.

Variable Mean , S.D.

102 0.98 0..32
4,

103 0.98 0.41
.?

104 0.95 0.33

105' 0.32 0.47

106 0.68 0.49

107 '.0.93 0.33.

r

108 0.87 0.42'I"- /
109 0:32 0.49

110 0:97 0.30
44.,,,..,iii 0.81 0.44

i

112 0. 0.48

113 . 0.43 0.49,

114

/
0.32 0.47

. 115 -
/0.10

- 0.30

116' 0.13 0.34

J17 19.41

1.1.8 .17.96 2.0

119 37.30 , 3.9

.120 20.62 / 3.59ii

ati

1



MEANS AND STANDARD DEVIATIONS FOR ALL VARIABLES (Continued)
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Variape .Mean S.D.

_.(

121 20.32 3.26

122 20%29 3.45

123 61.24 8.99

124 52.95, 6.64

/
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#PENDIX I

FREQUENCY_OF OPENENDED COMMENTS RECEIVED

FROM SAMPLE TEACHERS
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FREQUENCY OF OPEN-ENDED CONENTS RECEIVED.

FROM SAMPLE TEACHERS

O OD-Campus hyperiences

Year of
Graduation

Field Experience
Satis- More
factory Needed

More Work
in

Discipline
Other

(Combine,l)

Miscell-
anc:ous

1969-70 5 3 1 10 8

1970-71 13 5 7 12 7

1971-72 13 6 6 11 10

1972-73 20 1 7 15 7

1973-74 20 0 7 6

7
ti


